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... they bevel .. . they groove 


Beaver Knife Cutters Ideal 
for Power Drive use! 


ITH a choice of three different types of knives, Beaver Automatic Knife Pipe Cut- 
ters will cut pipe off — leaving a clean, burrless square-end for threading; will bevel 
pipe for welding; or will groove pipe for use with Victaulic Joints. The knives have a 
safety depth guide ahead of the cutting edge to prevent “hogging”—and knife break- 
age. They feed automatically by heavy spring pres- 
sure (see illustration)—-workmen cannot break the 
cutting points off Beaver knives by overfeeding or 
hogging cuts. This same automatic-feed principle 
applies to all sizes of Beaver Automatic Knife Pipe 
Cutters — No. 1, ¥% to 1”; No. 5, 4 to 2”; Geared 
Cutters No. 104, 2 to 4”; No. 106, 2% to 6”; No. : 
108, 414 to 8”; and No. 112, 9 to 12”. Powerful coil springs feed knives 
automatically — an ideal advan- 

tage when used with power Drives. 




















No. 104 Beaver Square-end Pipe 
Cutter 2 to 4-inch. 

















No. 5 Beaver Square-end Pipe Cutter cutting 2-inch pipe with Beaver 
Model C-2 Power Unit. The cutting knives feed automatically. 


BEAVER PIPE IGDLS 


210 DANA AVENUE Quality Tools — Since 1900 WARREN, OHIO 
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J, gets more 
important 
all the time! 


12 ARMSTRONG TRAPS SAVE 
1/2 TON OF COAL PER DAY reports American 
Snuff Company, Clarksville, Tenn., since 
unit trapping coils in their tobacco drying kilns. 






















ConsrrvATION of your coal pile is vital 
these days when you have to read the newspaper 
each morning to find out how much coal costs and 
whether you can get any. 

Armstrong Steam Traps will help you save coal 
(or any fuel) for the following reasons: 

NO STEAM LOSS—no steam leaks past the Armstrong 
trap valve, even when there is no condensate load. 
When steam enters the trap, the bucket floats and 
closes the valve. Full steam pressure behind the 
valve holds it closed tightly. (The chrome steel 
valve and seat are hardened, ground and lapped 
to a precision, steam-tight fit). 

NON-PRODUCTIVE RADIATION LOSS MINIMIZED — with 
Armstrong traps, steam gives up more heat through 
the steam-consuming unit, less through the supply 
and return lines. Removal of condensate and air 
as fast as they accumulate assures maximum heat 
transfer efficiency. Steam flow is faster. Condensate 
is discharged at steam temperature — no cooling 
legs, no drainage delay with radiation loss in the 
line to the trap. Faster heat-up, faster production. 

The ARMSTRONG STEAM TRAP BOOK will help you 
select, install and maintain traps for maximum 
fuel savings. Write for a copy. 


ARMSTRONG MACHINE WORKS 
912 Maple Street + Three Rivers, Michigan 


Left — Bottom inlet —to, 
outlet series. Available 
with cast semi-steel (250 
psi maximum) or forged 
steel (2400 psi maximum) 
bodies and caps. Complete 
range of sizes. 





Right — Side inlet — side 
outlet series. Available in 
four popular sizes for 
pressures to 250 psi. 





Armstrong Steam Traps are sold on 
a basis of “satisfaction or your 
money back.” Trained factory 
representatives are located in 47 
principal cities. Traps are stocked 
at 147 points. 
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: STEAM TRAPS 
REE” Oyen a Million in Use...For Power... Process... Heating 
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Music Means 
Production 
Contributed by J. M. B., Cleveland 


A RECENT report shows that thirty- 
eight radio units were installed in one 
department of a large manufacturing 
plant, the idea being to make the 
workers in the plant happy and con- 
tent. The units are high grade using 
so-called “reflex baffles” and including 
a self-contained monitoring system and 
an automatic record player, so that it 
can be tuned for microphone, record, 
or radio pick-up. It is stated in the 
report that a unique transmitter-type 
standby arrangement takes the high 
voltage off the system when not in use, 
but allows the set to stay warm for 
instant use when needed. They have 
even gone so far as to have a “Program 
Manager.” 

When this writer worked in a manu- 
facturing plant many years ago we had 
nothing like that. If we were kept 
warm, and if we were given sufficient 
light so that we could see we thought 
we were being given as much as we 
were entitled to. In addition, we worked 
longer hours, and we worked harder. 
But we didn’t turn out as much work 
in our ten-hour day largely because of 
the lack of power utilization. Besides, 
the writer believes that music and en- 
tertainment does help, particularly 
when the type of work is monotonous. 
It appears that the operators of the 
above manufacturing plant also believe 
it. 


Notes On Good 
Trapping Practice 
Contributed by W. L. Towne 


Mucu was been written and engi- 
neers are active in their campaign 
to improve industrial practice. In 
visiting plants, however, one cannot 
help being amazed at the widespread 
disregard of a few fundamental 
truths dealing with the proper ap- 
plication of such a commonly used 
device as the steam trap. Under- 
standing and application of the fol- 
lowing truths would reduce econom- 
ic losses in industry by staggering 
amounts each year. 


Selection. There is but one type 
of steam trap best adapted for a 
given job. 





Installation. Frequently the sav- 
ings made by competent engineers 
on the piping layout itself are great- 
er than the savings due to the trap 
or device. 

Rejects. Controlled heat has a tre- 
mendous effect in reducing rejects 
and improving the quality of the 
product. 

Fuel Consumed. In most cases im- 
proved production methods will re- 
sult in the use of less fuel, less 
cooling water and less process ma- 
terial. 

Individual Trappings. This is an old 
saw but individual trapping of each 
coil is being done only by the more 
progressive engineers. Trap manu- 
facturers are apt to be considered 
biased when recommending this 
practice. Yet in a properly designed 
and operating unit each coil must 
operate effectively in order to ac- 
complish its purpose. 

Temperature Control. Many believe 
that temperature control is expen- 
sive but this depends on how close 
a control is required. $20 or $30 
will control a wash tank within 5 
deg. Small water blenders costs ap- 
proximate $50. Even close control 
is not expensive compared to the 
cost of the equipment it serves. 


The Small Plant. Many believe that 
improvements outlined are available 
only to the big plant with an engi- 
neering department. They are, how- 
ever, readily available to any plant, 
large or small. 


Air venting. A little understood 
subject, not complicated but tremen- 
dously expensive if neglected. 

Strainers. A strainer should go 
ahead of every trap cr control de- 
vice. 


The cost of cold. The cost of cool- 
ing below the necessary point is 
little understood. To cool milk for 
instance to a point 3 degrees lower 
than necessary would increase cool- 
ing costs by 15 per cent. 


INVENTORIES of raw materials 
should be kept up to date. Failure 
to do so in the case of a fire means 
that a firm will not get adequate 
protection from its fire insurance 
policy. Fire ifsurance losses are 
adjusted according to the current 
market value of damaged and de- 
stroyed materials. 








Plant Engineering Is published monthly at 53 W. Jackson Bivd., Chicago 4, IH. 
$12.00 te ether countries. Single copy $1.00. 
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BULLETINS 
AVAILABLE 
ON OTHER 


CASH STANDARD 
VALVES 


Send for them 








fT Bulletin 950—features the CASH 


al } y STANDARD Type D Single Seat Pres- 
=. \ } . Tike sure Reducing and Regulating Valves 
A MANUFACTURER CHECKS ‘ (BLL) 4 LRA Nes) ge te matt Helde, Shave 
ant) 229i OY Ka yait )\ giants’? | ERY Sn Pea See See wre ae 
THE 10 POINTS AND SAYS... \ anne \asan® ra wn Ripe oy 4 in anaes. — oa 
"We have 3 of these ‘1000’ valves and all — si — ; an ae wesaas 


of them are giving good service.” 


A MOULDED PRODUCTS CO. 
CHECKS THE 10 POINTS AND SAYS 


“Maintenance time and cost very low." 


THE 10 POINTS ARE CHECKED BY A 
RESEARCH FOUNDATION, THEY SAY 
“These valves have been VERY SATISFACTORY 
BOTH IN OPERATION and MAINTENANCE. The These are the Points 
MAINTENANCE COST IS ABSOLUTELY 
NOTHING once this ‘1000' valve is installed. RY &) CHECK WITH eee 
Wherever any one may need CONTROLLED 
PRESSURE IN EITHER STEAM, AIR, or ANY- 
THING—this CASH STANDARD '1000' valve can 
be relied upon to do just that and TO GIVE 
CONTINUED TROUBLE-FREE service.” 





1. Maximum capacity when needed 
most. 





Bulletin 956—feotures the CASH 
2. Accurate pressure control under SUntaantth tone Sail tech Seemann 


: toughest working conditions. Valve — designed to automatically 
A MEAT PACKER SAYS IN ee ee raced a arpa 


stant temperature desired. Shows an 
Ammonia and Freon Gos Capacity 


Smooth operation. Chart based on ABSOLUTE pressures. 


CHECKING THE 10 POINTS... 


"Very little maintenance required.” 


- Tight closure. 


can fb WwW 


10 POINTS—THEY SAY... Speedier production results. 


"We find your CASH STANDARD Streamlined 
Type ‘1000’ Pressure Reducing Valves to be VERY 
RELIABLE. We have a number of these valves in 
service throughout our plant, and have NEVER 
HAD ONE OUT OF SERVICE for any reason. 
These ‘1000' valves have been in service for 
approximately five years." 


7. Elimination of failures. 
8. Cost-saving operation. 


9. No spoilage. 





10. Practically zero in maintenance. 
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ulletin 966—features the CASH 

CASH §ZANDARD ~---@ WRITE FOR BULLETIN 962 SrANeats Self-Contained, Pilot 
Operated Type 10 Pressure Reducing 

and Regulating Valve for use with 
MPA NY water or oir; with any gas or oil thof 

. 2 o is non-corrosive; and with refrigerat- 
ing fluids such os Ammonia ond 
| | ‘@) | S Freon. Mony interesting porticulors 

D E Cc & T U R ’ l L L explained such as: how valve works, 
tight seating, lorge capocity, no 
waste, no woter hommer or chottet, 
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The time current charael . i ' 7 
breaker E of a typical / diss 
tribution system is shown at\the: right. A 
fault of 20,000 amperes trips this breaker 
instantly and the fault current, whieh also 
flowed through breakers A, B, C, and D, is SURF 
interrupted in 2 cycles or less. If the current. 


persists for as long as 8 cycles, breaker E 
has not opened and the fault is not at the 
load but must lie between breakers D and E. 
After 8 cycles, breaker D trips, and inter- 
rupts the circuit. If the fault persists for 16 
cycles, breaker D has not opened and the 
fault must lie between breakers C and D. 
Breaker C then trips and interrupts the circuit. 
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With this new breaker you con set up completely 
selective low-voltage power distribution systems using 
full ‘nterrupting-rating breakers. Selective systems 
eliminate costly production delays caused by main 
breaker tripping. Faults at remote points are isolated; 


will not trip the main supply breaker. 
NEW, SEALED TRIPPING DEVICE on the AK-1 makes 


selective operation possible. It causes the feeder 
breaker to wait for operation of the load breaker; 
the main supply breaker oF bus tie breaker to wait 
for operation of the feeder breaker. 

DELAYED OVERCURRENT TRIP DEVICE is easily INDIVIDUAL BREAKERS 


the field by 9 Improved arc interruption 


removable. It may be replaced in 
Multiple arcing contacts 


factory-calibrated ynit either to change the current ee 

‘s . . — Interchangeable trip units 
rating or to obtain different characteristics. Pickup Interrupting copacity 
of the long-time oF short-time element is readily Ask for bulletin GEA-4951 
adjustable. Time settings ore fixed to avoid incorrect 


sequence- 


LONG TIME DELAY is obtained by 9 positive dis- 
placement piston operating in silicone fluid. The sili- 
cone fluid prevents sludging and reduces the effect 
of ambient temperature. Complete sealing of the 
element eliminates 9 O"Y maintenance. Short-time 
delay of 8, 16, or 24 cycles is produced by a simple 


mechanical escapement. 


GENERAL PURPOSE LOAD characteristics provide 
5 seconds delay at six times normal current for normal 
overload protection. For motor starting, © second 
characteristic is available, giving 15 seconds delay 


at six times normal current. The instantaneous trip is 





set to operate at 15 times normal. 


METAL-ENCLOSED 


For complete _—— about selective operation DRAWOUT UNITS 

on your system with the new AK-1 breaker, see your Smaller space required 
G-E sales representative. Also, write for bulletin Improved bus construction 
GET-1485 “Selective Operation with Air Circuit New rack-out_ mechanism 


Easily removable breakers 


Breakers.” A tus Department Secti - 
pparatus Deparimen » ection H860-34, Ask for bulletin GEA-4966 


General Electric Company, Schenectady 5, New York. 





— 


GENERAL ELECTRIC 
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Materials Handling for Industrial Wastes 


Every Inpustry which has liquid 
wastes should give consideration to 
their treatment because of the many 
anti-pollution laws which are now 
on the statutes and many others 
which are in the process of being 
passed. If your plant discharges its 
wastes into a municipal sewer, pre- 
treatment may soon be required, or 
if you discharge it into a surface 
stream a more complete degree of 
treatment may be required. It is 
getting more important, and will be- 
come increasingly more important, 
that an industry consider industrial 
wastes treatment with their manu- 
facturing processes. Let us look at 
a flow diagram for a hypothetical 
waste treatment plant and see how 
the problem of the removal of solids 
is solved. This drawing shows a 
composite flow diagram for the vari- 
ous units. Remember, practically 
every waste is different and the dia- 
gram will have to be changed to 
suit local conditions and require- 
ments. 

First, the wastes are passed 
through a screen to remove the 
floating and large suspended parti- 
cles in order to prevent the clogging 
of pipes and the fouling of mechani- 
cal equipment in the following units. 
These screens may consist of sta- 
tionary parallel bars, a revolving 
drum or disc, or vibrating screens. 

Many wastes contain inert materi- 
al such as sand or grit which can 
readily be removed by a short de- 
tention period. Therefore, a grit 
chamber may be necessary to re- 
move this material in order to re- 
duce wear on pumps and mechanical 
equipment. Screens and grit cham- 
bers should be considered only as 
pre-treatment devices, as the actual 


amount of solids removed is small. 
Wastes that are acid or contain 
other chemicals may have to be 
neutralized or otherwise treated 
chemically or chemicals may have 
to be added to aid in the settling 
of very fine solids which are to be 
removed and which will not settle 
by gravity. To accomplish the mix- 
ing of the chemicals and wastes, a 
mixing tank is the next step in the 
process. Mixing tanks may have 
either flash or slow mixers, or both. 
These mixing tanks are considered 
as conditioning tanks inasmuch as 
no solids are actually removed in 
these tanks unless they are combi- 
nation mixing and settling tanks. 
After conditioning, the wastes 
then flow to a settling tank which 
is of such a size as to allow the fine 
suspended solids and/or chemical 
flow to settle to the bottom and the 
oils and greases to rise to and float 
on the liquid surface. All of the 
foregoing units constitute what is 
called primary treatment and this 
is sufficient for many industries. 
However, where the receiving 
stream is small or the volume of 
wastes large as compared to the 
stream flow, secondary treatment 
will be necessary. This secondary 
treatment will be biological in na- 
ture and either of the activated 
sludge or trickling filter type. In 
the biological treatment, aerobic bac- 
teria act on the solids which will 
not settle, changing them to gas, 
water or to a form which will settle. 
There are many forms of trickling 
filters, but I have shown the stand- 
ard type without recirculation on the 
flow diagram. On leaving the trick- 
ling filter, the wastes flow through 
a final settling tank where the re- 








TRICKLING 
FILTER FINAL 
PRIMARY eee SETTLING 
GRIT MIXING SETTLING TANK 
CHAMBER TANK TA é \ — 
Ne a * | . me." i % \ EFFLUENT 
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Sy oe 
Og ~ : S) 
e ew 
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FERTILIZER 
= ee 








Flow diagram of a waste treatment plant, which shows a composite flow diagram 
for the various units which may or may not be required to treat industrial wastes 


maining solids, which have been 
converted into settleable solids, are 
settled. The biological processes are 
nothing more than a means to ac- 
complish at an accelerated rate what 
normally takes place in a flowing 
stream. The clarified liquid from the 
final tank may be chlorinated to 
kill all remaining bacteria before it 
is discharged into the stream. 

We have now removed the solids 
from the liquid but the handling and 
disposing of the solids still remains. 
The screenings are removed by rak- 
ing, water sprays, mechanical brush- 
es or vibration, depending on the 
type of screen used. They can be 
buried, burned, shredded and re- 
turned to the waste flow, or re- 
claimed if they have a salvage val- 
ue. Grit may be hand shoveled from 
the grit chambers or removed by 
mechanical means and buried or 
used for fill around the plant. The 
sludge on the floors of the primary 
and final settling tanks must be col- 
lected into sumps. This sludge is 
in majority solids, may be lagooned, 
dried on vacuum filters or digested, 
as indicated on the flow diagram. 
In the digestion tank anaerobic bac- 
teria break down the organic solids 
into gas, water and inert solids. The 
gas is mostly methane with a Btu 
content of about 700. The digested 
sludge may be lagooned, dried on 
vacuum filters or on sand beds. The 
dried sludge, or end product, may be 
buried, dumped or utilized as a fer- 
tilizer. By J. J. Gilbert, Link-Belt 
Co. in Load, a publication of General 
Electric Co., Schenectady, N. Y. 


Relative Humidity 
and Health 


DurING THE heating season, air 
indoors is often dry and evaporation 
of moisture from the skin is rapid. 
This causes a feeling of cold. Al- 
though 70 F is considered the most 
healthful temperature often temper- 
atures of up to 80 F are required to 
give a person the feeling of warm- 
ness. 

These temperatures are too high 
and cause lowered resistance to 
colds. Temperatures should be main- 
tained between 67 and 72 F. The 
corresponding relative humidity re- 
quired for comfort at different 
temperatures is: 67 F, 50 per cent; 
70 F, 40 per cent; 72 F, 30 per cent. 

The U. S. Public Health Service 
found in studies of many thousands 
of cases, that seasonal periods of 
lowest relative humidity indoors 
correspond with the highest rate of 
respiratory diseases. Health author- 
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This compact system requires only two men 
to keep 24 core benches supplied with fresh 
core sand. Charger receives sand from 
underground conveyor. Sand is loaded and 
automatically dispatched and dumped to any 
one of 24 stations, on four tracks, by push 
button control. Track switches are manually 
operated. Each track can be increased to 16 
stations or 64 in all. This is another of the 
hundreds of American MonoRail installations 
that have cut handling 
costs. Let an American 
MonoRail engineer show 
you how it can be done 


in your business. 


SEND FOR BULLETIN C.-1 
Tete) showing 
successful applications of 


American MonoRail Systems 





13123 ATHENS AVENUE 





‘Automatic Dispatch System 


delivers 25 tons of core sand per day! 






* 4 
t 
~ COMPANY 


CLEVELAND 7, OHIO 
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ities agree that correct humidity for 
indoors should be between 30 and 50 
per cent with the ideal at 45. Thus 
the humidity for healthful conditions 
is the same as that for comfort. 
From the Armstrong Trap Maga- 
zine, a publication of the Armstrong 
Machine Works, Three Rivers, Mich. 


Snap-Action Switch 
on Punch Press 


A GROUP OF several punch presses 
were employed in feeding thin metal 
strip through a die and cutting it 
into short lengths at high speed. 
The strip A from reel B passed over 














This drawing illustrates the manner in 

which the snap-action switch was ap- 

plied to warn the operator of this punch 

press when a new strip of metal had to 
be added to the machine 


a U-shaped member C and then be- 
tween the feed rollers D. On each 
press a normally open Micro pre- 
cision switch E was mounted on the 
reel supporting the bracket F. A 1% 
inch diameter wire G pivoted at H. 
Its free end was bent at a right angle 
across the open end of the U-shaped 
bracket, and rested on top of the 
strip. 

Whenever the strip ran out or 
broke, the wire would drop, strike 
the switch button and close the cir- 
cuit through the relay that operated 
the stop switch on the motor. When 
this happens the operator’s attention 
was caught by the stopping of the 
press and a new coil was put in 
place without delay. By Louis E. 
Shaw, in Micro Tips, a publication 
of Micro Switch, Freeport, Ill. 


One Measure 
of Pale Green 


It has just been reported that the 
world has now discovered the ulti- 
mate in yardsticks and can now 
throw away the meter bar long 
guarded so carefully. This new yard- 


stick is the length of a wave of pale: 


green light given off by a rare form 
of mercury transmuted artificially 
from pure gold in the atomic pile at 
Oak Ridge. It is accurate to one part 


in a hundred million. Moreover, it 
can be reproduced immediately any- 
time, anywhere. 

The old platinum-iridium meter 
bar, with its two fine lines spaced at 
39.37 in. has been a constant worry 
to the world. As early as 1827, a 
group of natural philosophers meet- 
ing in Paris was struck by a dis- 
quieting thought—suppose a comet 
collided with the earth and changed 
its size or shape. The meter bar, on 
which all earthly measurements de- 
pended, could not be reproduced. 
During World War I there was great 
fear that a bomb might destroy the 
master bar. Many scientists agreed 
that a new standard was urgently 
required. 

Research told scientists of the 
United States Bureau of Standards 


that if an isotope of mercury is ex- 
cited electrically it will give off the 
desired pure light. But, unfortu- 
nately, mercury in this form does 
not exist in nature. Then the scien- 
tists remembered that a minute 
quantity of it had been made by 
Enrico Fermi and others by bom- 
barding pure gold with neutrons. 
Thereupon, the Bureau of Standards 
purchased 40 oz of pure gold and 
from it Oak Ridge made about two 
thousandths of an ounce of the pre- 
cious mercury. With this, several 
small lamps have been made and 
the green light emitted from these 
lamps now stands alone as the most 
nearly ideal standard of length that 
can ever be obtained. From the 
Scientific American, published at 
24 West 40th Street, New York City. 


Truck-Tow in Paper Company 


THE WAREHOUSE area of the Se- 
attle Division of the Zellerbach 
Paper Co. has a 22 ft high ceiling, 
which makes possible high bulk 
storage of paper stocks and the use 
of efficient mechanical handling 
equipment. An _ overhead trolley 
conveyor is employed for transport- 
ing empty and loaded trucks of 
merchandise from the various sec- 
tions of the building to the dispatch- 
ing dock. 

Sales orders are dispatched by a 
1% mi pneumatic system from an 
office in the shipping room to the 
department or warehouse area it is 
desired to reach. A man in the de- 
partment concerned with the specific 
order to be filled, detaches an empty 
truck from the conveyor and loads 


onto it either all or a portion of the 
customer’s requirements, thereupon 
placing the truck back on the con- 
veyor line. When this is done, a 
board on the telescopic-spout mast 
of the truck is zoned or marked for 
another department, or for the ship- 
ping room, pending shipment or 
call by customer. The conveyor has 
a length of approximately 1200 ft. 
Its conveying medium consists of an 
endless power propelled rivetless 
drop-forged conveyor chain sus- 
pended at 40 in. intervals from ball- 
bearing trolleys running on the bot- 
tom flange of a 4-in. I-beam track. 
It is fitted with hook rings at every 
fourth trolley for engagement of 
merchandise trucks. These trucks 
weigh 300 lb empty, 800 Ib loaded, 





Fig. 1. This is the drive end of the truck-tow conveyor. The drive is a short 

booster conveyor operated by a self-contained electro fluid drive. This run of 

conveyor parallels the shipping dock. Photo shows trucks coming from main 
portion of warehouse 
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A typical single effect evaporator, or 
vacuum pan, used extensively in the 
food industries for concentrating di- 
lute solutions—such as juice, soluble 
coffees, boullions and soups—is 
shown in this layout. 


EsecTors 


LOOP Seay 
a 


Because high temperatures would 
destroy the product, excess water must 
be boiled off at low temperatures un- 
der a vacuum, generally produced by 
a barometric condenser with a tail 
pipe. The tail pipe pump drive is 
automatically controlled to maintain 
a constant liquid level in the tail pipe. 


INTERCONDENSER 
COOLING WATER @ 
CONDENSATE TO 








The evaporator may be operated 
continuously, as shown, or as a batch 
process arrangement. To avoid corro- 
sion and contamination, all valves in 
contact with the product being treated 
must be of selected metals, such as 





Am LEVEL Im TAL PPE 


stainless steel or bronze, depending esr ; SeuuTIOM Fo 
on local codes. Sperone 
Consultation with accredited piping coven, a= snnons tees. 
engineers and contractors is recom- VALVE RECOMMENDATIONS 


For details and valves to suit vary- 


mended when planning any major “ $A A 
P age yo ing conditions see Jenkins Catalog 


piping installation. Copies of Layout 
No. 37, enlarged, with additional in- 
formation, will be sent on request. 
Just mail coupon. 


A CHOICE OF OVER 500 VALVES eee Se 
To save time, to simplify planning, to ig. 106A—Bronze Globe | 5, 
get all the advantages of Jenkins spe- ig. 47—Bronze Gate 


cialized engineering experience, se- ig. 651—1BBM Gote 
lect all the valves you need from the 
Jenkins Catalog. It’s your best assur- 
ance of lowest cost in the long run. 


ig. 624—IBBM Sw. Check 


. 49—Bronze Gate 


. ’ ig. 956—Bronze Globe 
Jenkins Bros., 80 White St., New York 13; Bridge- 
port, Conn.; Atlanta; Boston; Philadelphia; Chi- Fig. 976—Bronze Globe 
cago; San Francisco. Jenkins Bros., Ltd., Montreal. 


2 Fig. 1300—Stainless Steel Gate 
Fig. 49—Bronze Gate 


Or ig. 47 
LOOK FOR THIS SCE DIAMOND MARK ee 


Since Denke roy 1864 


JENKINS VALVES 











JENKINS BROS., 80 White Street, New York 13, N. Y. 


Please send me a reprint of Piping Layout No. 37 


Name 
: For every Industrial, Engineering, Marine, Plumbing- PA ERaeS 
Heating Service . . . in Bronze, Iron, Cast Steel, and Sissy 
Corrosion-resisting Alloys . .. 125 to 600 lbs. pressure. Address 


Sold Through Reliable Industrial Distributors Everywhere 
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Fig. 2. One of the two long parallel 

runs of truck-tow conveyor in ware- 

house. Merchandise is stored high be- 
tween the two runs 


or 2300 lb maximum, total weight. 

The conveyor has long horizontal 
runs winding around a number of 
roller turns of 20, 90 and 180 deg 
radii. It passes through several fire 
doors and is operated at 100 fpm 
by booster-conveyor drive, from a 
5-hp electrofluid drive. This drive 
will cut itself out electrically should 
there be a fire, which results in the 
fire doors closing down on the con- 
veyor. From Link-Belt News, a 
publication of Link-Belt Co. 307 
North Michigan Ave., Chicago 1, 
Illinois. a 


Where Fuel is 
Actually Wasted 


Do not think of coal only in terms 
of your boilers. Coal is wasted when 
you have couplings out of line im- 
posing an unnecessary load on bear- 
ings; coal is wasted when you have 
electric motors idling unnecessarily, 
or when motors are grossly under- 
loaded or when they are grossly 
overloaded; coal is wasted when you 
have water running to waste; when 
you have heated tanks overboiling; 
when you have insulation missing 
from your steam pipelines and your 
flanges; when you have leaks from 
your compressed air system or your 
hydraulic system; when the fuel 
pump of your Diesel is not running 
correctly; when your belts are too 
tight or your chains are too worn; 
when you are using a plain bearing 
and the job calls for ball or roller 
bearings; when you are using the 
wrong kind of lubricant in those 
ball or roller bearings; coal is wasted 
when the cutting edge of your ma- 
chine tools are worn; when your 
buildings are too hot; when doors 
are left open; when the hydros in 
your textile plant or laundry are 
not efficiently loaded. 

There is hardly a place in: any 
works where coal cannot be saved 
by careful attention tu the small 
details of plant running and plant 
maintenance. 


But very great savings are possi- 
ble—probably the greatest savings— 
in the correct design and application 
of plant and up-to-date knowledge 
in all branches of plant engineering. 
This is why it is so essential for the 
plant engineer to have his proper 
place in the Councils of Manage- 
ment. It is imperative that a plant 
engineer should have professional 
qualifications and a width and a 
depth of knowledge which will en- 


able him to take his place at the 
table when matters of a new plant 
are under discussion. 

It is all wrong that he should be 
called in when all the decisions have 
been made, to be told that this and 
this is what has been decided and it 
will be his job to see that the new 
plant operates to maximum efficien- 
cy. —From the Journal of the In- 
corporated Plant Engineers of Eng- 
land. Solihull, Birmingham, England. 


Hints for Flow Meter Upkeep 


THE MAJOR STEPS required for the 
proper installation and care of flow 
meters are fully covered in engi- 
neering data books and instruction 
manuals. Some aspects of flow meter 
maintenance and service are learned 
only through long experience. Many 
instrument servicemen with years of 
practice develop their own short-cut 
methods of handling unusual service 
and maintenance problems; some of 
these are outlined in the following 
article. 

Flow meters with a tendency to 
show indications above the normal 
range of the instrument generally do 
so as the result of one of the follow- 
ing four causes: 1. Clogged low 
pressure tap nipple. 2. Foreign ob- 
struction lodged against orifice 
plate. 3. Loss of mercury or me- 
chanical difficulty in the meter. 4. 
Actual quantity of material flowing 
is above the range of the instrument. 

The major cause of faulty flow 
meter operation is the accumulation 
of foreign matter in the piping and 
meter body. In many cases, on 
steam flow meters, a tendency exists 
for the tap nipples to accumulate 
solids. This is in the form of a hard 
coating which may completely clog 
the nipple and often is in the result 
of alternate condensing and evapo- 
rating cycles in the nipple at a point 
close to the flow line. 

As the amount of solid increases, 
the differential pressure is affected 
so that the flow meter indication is 
too high or low. If the high pressure 
tap is badly clogged, the pan will 
show a below zero indication. If the 
low pressure tap is clogged, the pan 
may show a full or nearly full range 
indication. The clogged tap can often 
be cleared by blowing down the 
pressure lines with high pressure 
steam or compressed air. 

In flow meters measuring steam, 
water, oils and similar materials, 
dirt gradually accumulates on the 
walls and bottom of the high pres- 
sure chamber and the range tube 
beneath the surface of the mercury. 
This produces the same effect as 
having an excess of mercury in the 
system and will cause the instru- 
ment pen to go below zero when the 
meter is equalized. To correct the 
condition, the meter body must be 
dismantled and cleaned. This should 
be done at least once a year or at 


more frequent intervals if neces- 
sary. 

With the meter body disassembled, 
the float chambers should be cleaned 
out with hot water and a stiff brush. 
Next, the range tube should be taken 
apart and cleaned. This should be 
done with a stick and a swab 
manipulated in the same manner as 
when cleaning a gun barrel. Clean- 
ing the range tube is extremely im- 
portant since the calibration of the 
meter depends upon the inside 
diameter of the tube being main- 
tained at its original dimension. Mud 
or other foreign matter on the sides 
of the range tube reduces its diam- 
eter and gives the effect of a higher 
differential range, thereby causing 
the meter to indicate low. 

Many checks and procedures are 
often neglected. Therefore, it is 
helpful to consider the following fac- 
tors when making routine mainte- 
nance checks or when locating the 
cause of some specific difficulty. The 
piping which connects the meter 
body to the orifice pressure taps 
should be blown out at regular in- 
tervals. The high pressure side 
should be blown out first so that it 
will fill with condensate before the 
low pressure side does. This will 
assure the pen moving to above zero 
without waiting for the tubes to fill 
with condensate. Otherwise there is 
a possibility of the pen showing a 
below zero indication for a con- 


(Continued on page 59) 





This drawing shows a schematic layout 
for blow-down piping 
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CMH RE#-WELD 


corrugated flexible metal hose 
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© 


the answer 
to leak proof 
conveyance 
of high pressure, 
high temperature 
liquids and gases 


REX-WELD sets the standard for corru- 
gated flexible metal hose. Formed from 
strip by advanced methods, it offers 
greater uniformity than is otherwise 
possible. 


Made in both bronze and steel with helical 
or annular corrugations, braided or un- 
braided. It is particularly suited for instal- 
lations where vibration is a problem or 
where hose is subjected to prolonged 
flexing or bending. 


The range of applications for REX-WELD 
is virtually unlimited. It is capable of 
handling pressures to 6000 psi. and tem- 
peratures to 1000°F. Leakproof for 





Ilustrated are typical uses of REX- 





WELD. Top, steam lines; Center, gas lines; Bottom, compressed air lines. searching liquids and gases. 
“FLEXON“” iden * 
tiles CMH prod- pan *the science of FLEXONICS ...“the controlled bending Ask for data sheets and specifications, today. 
ucts, which have of thin metals for use under varying conditions of temper- ° P 
served industry = ature, pressure, vibration and corrosion”...is exemplified For corrosive services ask about REX-FLEX 
—_" Gand = in the basic produéts of Chicago Metal Hose Corporation. Stainless Steel Flexible Hose and Tubing. 








FLEXIBLE METAL HOSE 


CHICAGO METAL HOSE CORPORATION 


Maywood, lilinois 
Plants at Maywood, Elgin and Rock Falls, Illinois 


In Canada: Canadian Metal Hose Co., Ltd., Brampton, Ont. 
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Conventional* C-W Sealedpower 
Fan-Cooled Motor Motor 


Normal (Not Extra Dirty) Service 


EVERY YEAR a conventional fan-cooled motor 
requires cleaning, in the opinion of experienced 
maintenance chiefs. 


FREQUENCY 


EL, ae 


nay” 


17 OPERATIONS—to shut down, dismantle, 
ciean and reassemble motor. Motor must be 
shut down and taken out of production, for 
about 3 hours. 


OPERATIONS 
REQUIRED 


De pege Bl 


$4.95 


3 HOURS time, estimated by motor maintenance 
men, at union scale of $1.65 per hour, totals 
$4.95 yearly per motor, in normal service. 


TIME, 
LABOR COSTS 


EVERY 3 MONTHS, a conventional motor, 
operating where dirt or lint is excessive, should 
be cleaned. That requires 18 hrs. of labor at 
$1.65, for a total cleaning cost of $29.70 per 
motor, during an interval of 18 months. 





*A totally-enclosed. fan-cooled motor, of conventional design, was used for comparison 


You get this dollar-saving design only when you 
specify C-W Sealedpower Motors. No other 
totally-enclosed, fan-cooled motor has exterior 
cooling, with the fan-driven airstream blowing 
over the finned frame, carrying dust and fumes 
outside and away. It beats rust and corrosion, 


FOR ANY APPLICATION WHERE 7 
EXCESSIVE MAINTENANCE IS INDICATED 
—specify SEALEDPOWER and SAVE 





Protected-Type Motors 


Direct Current Motors 


too, because the frame is rugged cast iron. 

RATINGS FROM 3 TO 60 HP, horizontal or 
vertical, with NEMA “C” or “D” flange mount- 
ings. Many ratings are stocked . . . see C-W’s 
weekly Stock Sheet. Talk over your motor needs 
with a Crocker- Wheeler representative. 





Wound Rotor Motors 
» 


Flexible Couplings 


Sealedpower Motors 


fet Ti-ta-bi-lad 


~ AP STANS CLEANER LONGER... / 


150°. MORE 

felete) Si lemeitli7-ve 3 
is provided by the radiating 
fins, exclusive with the C-W 
SEALEDPOWER. Here, fluttering 
streamers trace the fan-driven 
airstream that blows dust and 
fumes outside and away. 
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UFACTURIN 
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A Division of The Joshua Heney 
— pone aN Los Angeles: 


pittsburgh, Washington, 
1 cities. 


Milwaukee, 
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cinnati, 
Buffalo, Chicago, Ci" n Francisco 
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Crocker-Wheeler Electric Mfg. Co. 
Ampere 3, N. J. 
Send the SEALEDPOWER Motor Booklet, “It’s Different — it’s a Dollar-Save 






Before You Buy ANY totally-enclosed motor, 
be sure to read-why SEALEDPOWER will prove a “main- 
tenance miser” for you. This new booklet, “It’s Different 
—it's a Dollar-saver,” is packed with facts no savings- 
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WHAT'S NEW? Here industrial ingenuity is summarized for your quick review. 
If you want additional information or have questions on specific applications 
use the addressed no-obligation, no-postage card between pages 18-19 and 54-55 


Non-Coloring Paint 


Following a long period of devel- 

opment, Sun-Proof Titanic, a 

new lead-free exterior paint that 
will not darken in industrial areas where 
sulphurous gases are present, has been an- 
nounced. In addition, it is said to possess 
unusual durability, hideability and color- 
holding qualities. It was designed primar- 
ily as an exterior paint for wood surfaces 
but is equally effective for brick or mason- 
ry. It is available in white and colors 
Sun-Proof Titanic Outside White paint 
with its titanium base, is said to be whiter 
initially, stay whiter longer under normal 
service conditions and in addition, is fume 
resistant wherever industrial gases would 
discolor all but special type paints devel- 





Lead Base Lead Free 


oped primarily for fume-resistance pur- 
poses. Among the qualities listed are the 
following: Excellent brushability permit- 
ting proper spreading rate for two-coat 
painting specifications; a drying rate suffi- 
ciently rapid to minimize surface irregular- 
ities caused by inclement weather; smooth- 
ness of finish to eliminate sharp brush 
marks; high hiding qualities; color reten- 
tion through its lead-free pigmentation, 
which is resistant to discoloration, and, 
the removal of surface dust and dirt 
through self-cleaning; durability through 


controlled chalking and_ resistance to 
checking and cracking. Pittsburgh Plate 
Glass Co. 


Automatic Scale 


The M-118-D Automatic Weigher 
is a new addition to a line of 
weighing machines. It is styled 
to harmonize with office surroundings, yet 





is designed for rugged service in the dust 
and moisture of heavy industrial opera- 
tions. It is a weighing machine capable of 


automatically printing and visually indicat- 
ing dormant loads with rapidity and ac- 
curacy. The capacity is from 1,000 to 
100,000 lb. Streeter-Amet Co. 


2,000 lb. Fork Truck 


A new, compact, gas-powered 

fork truck, with 2,000 lb capacity 

at 24 in. from heel of fork, is 
announced. Measuring 28 in. wide by 61 
in. long by 60 in. high and weighing 3,050 
lb, this new truck has been designed for 
rapid materials handling through narrow 
doors and aisles and in cramped quarters. 
Turning radius inside is 6 in.; outside 67 
in. Single hydraulic lift-and-tilt control 
lever raises or lowers forks and tilts load 
forward or backward. Maximum fork height 
with 5 ft mast is 84 in.; with 7 ft mast, 





108 in. Mast has 5 degree tiit forward and 
10 degree tilt backward from vertical. Forks 
have automatic stop at maximum lift 
height, and are adjustable from 9 to 26 in., 
outside widths. Speeds up to 10.9 mph for- 
ward and 8.9 mph in reverse are provided, 
with low speed gears in both forward and 
reverse. Power is furnished by a cyl, 
water-cooled Waukesha ICK gasoline en- 
gine, capable of handling full loads up in- 
clines as steep as 15 deg. Cool running is 
assured by a positive circulation water 
| ng and large radiator. Tract-R-Lift 
orp 


Portable Compresser 


The Pac-Air is a recent addition 
to a line of portable compressors. 
It is a self-contained, completely 
air-cooled, gasoline-engine-driven unit. The 
two cylinder, single-stage compressor has 





a piston displacement of 37.5 cfm at 80 
psi. It is equipped with an automatic un- 
loader which permits the compressor to 
operate at constant speed, but compress 
air only when needed. The compressor 
and its gasoline-engine driver are mounted 
on an air receiver which forms an integral 
part of the running gear, 6.00 by 16 pneu- 
matic tires, and a quick-detachable ball- 


and-socket type trailer hitch make the 
Pac-Air easy to tow behind a truck or pas- 
senger vehicle. Ingersoll-Rand Co. 


Speed Reducer 


A newly designed speed reducer 
which will replace the type TA 
Reductor is on the market. 


Known as type TAN, the new reductor 
features heavier gearing which gives it an 
increased horsepower rating. The worm is 
made integral with its shaft to add rugged- 
ness and reduce the number of parts. 





Larger shafts permit greater loads and a 
one-piece, streamlined housing provides a 
reater area for heat radiation. The hous- 
ng is accurately machined to assure pre- 
cision assembly. Improved oil seals mini- 
mize oil leakage and reduce the friction of 
the seals on the shaft. A new vent valve 
incorporated in the filler plug permits the 
unit to breathe while keeping out foreign 
matter. Except for shaft sizes, this new 
Reductor is completely interchangeable 
with the present TA unit which it sup- 
plants, having the same shaft centers and 
mounting dimensions. Boston Gear Works. 


Mill Motor 


This new mill motor is adaptable 
for use totally-enclosed non- 
ventilated or separately venti- 
lated. It can also be furnished suitable for 
self ventilation. The self ventilated ma- 
chines are cooled by a fan mounted at 





the rear of the armature; in the totally- 
enclosed non-ventilated motors, the fan ac- 
tion is provided by the back ends of the 
coil supports. Effective internal circulation 
of air lowers hot spot temperatures. Short- 
ened bearing housings, careful proportion- 
ing of field pole design, and the use of 
other modern developments in design and 
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These floor plans illustrate method of THER- 
MOBLOC installation, depending on size 
of plant. THERMOBLOC may be placed 
against the wall or even in a corner. 






When fuel oil gets scarce again next winter, you'llbelooking In construction it is so simple that maintenance is reduced 

















for methods to reduce your fuel consumption. Prepare for 
this shortage now by installing one or more THERMOBLOC 
Direct-fired Unit Heaters. Use your THERMOBLOC during 
the summer season to draw cool air from the floor level for 
circulation at working level. 

THERMOBLOC is a revolutionary, new, packaged direct- 
fired heating unit delivering 550,000 b.t.u’s at an efficiency 
of from 82-86%. It occupies a floor area of only 30” di- 
ameter and is completely automatic. 


to a minimum. 

Where large areas are to be heated, several units can be 
placed at strategic points approximately 100 ft. apart in the 
average building throughout the space, as illustrated in 
floor plans. This method of insulation will diffuse an ade- 
quate supply of warm air at the working level. 

Fill in the coupon below for your copy of Bulletin No. 300 
which gives full details of THERMOBLOC operation. 


THERMOBLOC DIVISION 


PRAT-DANIEL 
CORPORATION 


72 Water St., East Port Chester, Conn. 








ee ae ee ee 


Thermobloc Division 


PRAT DANIEL CORPORATION 
72 Water St., E. Port Chester, Conn. act 


I would like to have further information on the New Thermobloc 
sq. ft. floor space. 


Unit Heater. My heating requirements are 


NAME 





COMPANY 





ADDRESS 
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Now Products | 
and. Methods | 


materials convert inactive space and weight 
into greater driving power. Special grease 
slingers and grooves keep grease and dust 
away from commutator and windings. The 
bearing caps are readily removable to 
facilitate bearing inspections. The im- 
proved solid cylindrical roller bearings are 
completely supported against thrust and 
radial loads. Shaft stress is low because 
the bearings are close to the load. Im- 
proved commutation is provided by split 
brushes and four interpoles. Ready access 
to the commutator bolts is provided in all 
motors. The coils have extra support 
against vibration. Crocker-Wheeler Electric 
Mfg. Co. 








Flexible Clamps 


Announced is Flexfast, a new 
type of low pressure clamp for 
use with flexible conduits. This 
clamp provides fast, positive clamping ac- 
tion over diameters from 11% to 37 in. It 
requires no tools for quick and easy set-up 





or release. In place of the usual worm or 
screw take-up mechanism, it combines an 
overlapping, one piece non-rusting metal 
clamping band with a strap and buckle 
take-up. Flexible Tubing Corp 


Crane Cab Cooler 


A small air conditioning unit 
designed to protect crane oper- 
ators against the hazards of ex- 
cessive heat, dust, fumes and noxious gases 
in factories or foundries where aluminum, 
copper, lead, manganese, magnesium, paint, 





cement and glass are handled or produced, 
has been developed. Designed for operation 
in ambient temperatures up to 130 F., the 
new equipment will maintain cab tempera- 
ture at 80 to 85 F in the summer, and 68 
to 72 F in the winter. A vertical unit, it 
can be mounted alongside a crane cab or 


placed on adjoining catwalks. Only a power 
supply line is needed for its installation. 
Besides providing summer cooling, winter 
heating and continuous ventilation, the 
unit removes dirt and dust, gas fumes and 
odors from the air discharged into the cab 
It is 5 ft 534 in. high by 2 ft 2 in, by 
2 ft 9 in. Air is used for condensing pur- 
poses in the cooling coils and the refrig- 
erant is Freon 114. To provide continuous 
ventilation in the crane cab, approximately 
300 cfm of return air, blended with about 
100 cfm of makeup air, is introduced into 
the cooler. Filters remove dirt and dust 
from both return and makeup air. Ac- 
tivated carbon canisters in the air stream 
remove fumes, gases and irritants from the 
air supplied into the crane cab. Electric 
strip heaters of chrome steel sheathed with 
monel metal fins provide for winter heat- 
ing. Dravo Corp. 


Motoreducer 
This new all-steel Motoreducer 
retains all of the time-tested de- 
sign features of the original 


Motoreducer. The new all-steel housing is 
designed with smooth contours and gener- 
ous sections which practically eliminate 
accidental damage. Yet, the housing is 






lighter and stronger and more adaptable 
to a variety of requirements. In addition, 
it is equipped with a newly developed dirt- 
proof and mostiure-proof seal which pro- 
tects gears and bearings against contami- 
nation of the lubricant by moisture and 
dirt. The complete line includes horizontal 
and vertical units in both integral and 
all-motor types, for floor, wall or ceiling 
mount. The basic Motoreducer unit can 
be converted to right angle, V-Belt, multi- 
speed, low ratio, ceiling mount and many 
other adaptations. Falk Corp. 


H-F Heating Units 


Applicable for high-frequency 
heating on ferrous or non-fer- 
rous materials, these current 
heating units retain all the features of 
previous models. Flexible in work, a unit, 
without any auxiliary equipment can be 
used for hardening, annealing, stress re- 





lieving, brazing, soldering and melting, and 
it can also be used with a large variety 
of work coils for heating parts of widely 
different sizes and shapes, without requir- 
ing matching transformers or condensers. 
Completely redesigned high - frequency 
units, including a new, all-steel construc- 
tion of frame, base and panels, have been 
introduced. Available in 742, 15, and 30 
kw ratings, unit interiors are of the latest 
fire-resisting materials, and operating con- 
trols are arranged for greater convenience. 


Other changes include improvements in the 
spark gap holders, thus reducing need for 
adjustment of spark gaps, and the use of 
fibre glass insulation in the high-voltage 
side of the main transformer. Lepel High 
Frequency Laboratories. 


Voltage Stabilizer 


A new voltage stabilizer line 

being offered includes a model 

which has been custom engineered 
specifically for building into electronic 
equipment where space and weight limita- 
tions are critical. This is a miniature 
5-watt custom-built stabilizer, for opera- 
tion at an input voltage of 95 to 130 v 
a c, 60 cycles, single phase, with an output 
of 120 v stabilized to plus or minus 1% per 
cent. Raytheon Mfg. Co. 


Belt Idler 


These idlers were designed for 
use wherever the movement of 
bulk material is indicated and 
the principle of belt conveying is practical. 
This new idler is sturdy, quality built and 
of simplified construction. The idler rolls 
are identical for each width of belt. They 
are easily removable by hand and com- 


pletely interchangeable. Added, is the new 
feature of lubricated for life ball bearings. 
This means that the down time resulting 
from replacement and repair, due to im- 
proper greasing or abrasives in the bear- 
ings, is eliminated along with all greasing 
maintenance. Palmer-Bee Co. 


Cabinet Unit Heater 


Cabinet unit heaters are built to 
deliver high capacity heat out- 
put, without excessive blast, and 
offer full unit heater performance without 
sacrificing trim appearance. ey are 
equipped with a silent operating removable 
blower assembly and resiliently mounted 





motor, and may be used with either steam 
or hot water systems. The new line con- 
sists of three distinct models with three 
sizes in each style. Style A, basic unit, 
can be shipped from stock. Style B, uni- 
versal unit, and Style C, semi-recessed unit, 
are manufactured to order. Cabinet Unit 
Heaters are available in a number of ar- 
rangements and, with, accessories, make 
possible many methods of installation; 
wall hung, inverted wall hung, ceiling 
mounted, with ducts, with inlet grilles, etc. 
Modern cabinets with rounded corners are 
of sheet steel finished in prime gray. Tubes 
and fins are non-ferrous with tubes rolled 
into gray-iron castings. Rolled-in_ tube 
joints assure low pressure drop. Knock- 
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NG FOR YOUR MONEY 








The arch-rib construction of Quonset build- 
ings helps in several ways to give you more 


building for your money. 


First, there’s strength—the strength of the 
arch plus the strength of steel. Then there’s 
the value of more usable space—full length, 
full width, full height. Third, is economy of 
material—it takes less material to cover the 


arch form, inside or outside. 


Furthermore, the patented nailing groove in 
Stran-Steel arch ribs permits the exterior 
steel sheathing and interior collateral mate- 
rials to be nailed to the all-steel frame. So 


your Quonset goes up faster and easier. 


And Quonsets are permanent... they require 
less maintenance over the years. They are 
warp-proof, rot-proof, termite-proof, _fire- 


resistant. 


In your next building get more for your 
money. See your Quonset dealer, or write us 
for his name and address. 


*REG. U.S. PAT. OFF. 








@ 


Here is a Quonset 40 that houses a modern bank. Architects 
can readily adapt the clear-span Quonset to any commercial need, 
and give it smart appearance. Quonset precision all-steel con- 
Struction provides rugged durability at low cost. 





SELECT YOUR BUILDING FROM 
THESE 6 QUONSETS 


oe (mp) Cm) 





QUONSET 20 QUONSET 24 QUONSET 32 QUONSET 36 

20 feet wide; 24 feet wide; 32 feet wide; 36 feet wide; 

jen triable length variabl length variable length variable 
in 12-foot in 12-foot in 12-foot in 20-foot 
sections sections sections sections 








QUONSET MULTIPLE—width 
variable in sections of 20’-6"; 
length variable in sections of 20’-0’. 


QUONSET 40—40 feet 
wide; length variable 
in 20-foot sections 

















GREAT LAKES STEEL CORPORATION 


Stran-Steel Division + Dept. 80 - Penobscot Building » Detroit 26, Michigan 
UNIT OF NATIONAL STEEL CORPORATION 
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New Products | 


outs are located in the ends of cabinets 
permitting connections to be made directly 
through the sides providing proper drain- 
age whether vertically or horizontally 
mounted. Coil can be pitched in either 
direction. Young Radiator Co. 








Steam Generator 


A new steam-generating unit 

14 which burns light oil, heavy oil, 
or gas is announced. All three 

fuels are burned with the same burner, 
making a changeover from one_ fuel to 
another a matter of only 10 minutes or 
less. Usually a fuel switch from light oil 





to heavy oil is a major operation requiring 
several hours. The new Powermaster boiler 
system ranges from 15 to 200 hp and is 
fully automatic. It burns heavy fuel with 
the same complete clean combustion with 
which it burns light oil and gas. Fully 
automatic operation of heavy fuel combus- 
tion is a feature of the unit. Orr & Sem- 
bower, Inc. 


Transformers 
15 Announced is the addition of 25 


and 3712 kva transformers to a 

line of CSPB units for banked- 
secondary operation. Designed with all the 
protective features of the CSP distribu- 
tion transformers and of existing smaller 
sizes of CSPB transformers, the new larger 
units make possible extension of banked- 
secondary operation for heavier concen- 
trations of load than was _ previously 
possible. Better voltage regulation with 
the high proportion of motor load required 





load can be 


industrial 
obtained by paralleling the secondaries of 
a group of CSPB transformers supplied from 
the same primary feeder. Increased diver- 


today by typical 


sity found among the larger consumers 
that can be served from a banked-second- 
ary permits a smaller amount of trans- 
former installed capacity than would be 
necessary if it were served by isolated 
transformers. Proper coordination amon 
these larger CSPB transformers in case 0 
overloads or faults on the secondary is 
provided by newly developed, high-inter- 


rupting-capacity, type BR secondary break- 
ers built into the CSPB transformers. 
Unusual conditions on any section of the 
secondary will be isolated by these breakers 
without affecting the remainder of the 
bank or producing any tendency to cascade. 
A faulty transformer will be completely 
isolated from the system by the combined 
operation of the primary protective links 
and the secondary breakers. Westinghouse 
Electric Corp. 


Voice Recorder 


Introduced is the A2M endless 
| belt recorder which can record 
for one hour continuously. Each 

belt will hold a half hour conversation 
with the machine switching automatically 
to the second belt for the remaining half 
hour. Suggested uses include; conferences, 
phone orders, verbal orders to be written 


later, engineers’ specifications. Features 
claimed are; reproduction while recording, 





constant tone groove speed, quick belt 
pick-up speed, and low cost for recording, 
13 cents an hour, Belt folds up for inser- 
tion in envelope for filing or mailing. 
Controls are provided for power switch, 
clutch switch, adjustable grounding cir- 
cuit, input attenuator, record volume 
control, record tone controls, and reproduce 
volume control. Dictaphone Corp. 


Safety Shut Offs 
line valves with the necessary 


17 action entirely in the handle, 
which acts instantly and flawlessly the 
moment fire or 204 F. heat reach the valve 
is announced. No changes were necessary in 
the original design of the valve, with the 
exception of the addition of a small stop- 


A safety fuse shut-off, for oil 





lug to catch the plunger discharged from 
the device when released by the safety fuse 
in action, The valve may be operated 
manually, after closing through safety fuse 
action. This simple safety device is now 
optional on the handles of all this com- 
pany’s loading line valves, whether horizon- 
tal or angle type. They operate under 
pressures up to 125 psi. Sizes, 2, 245, 3 and 
4 in. Oil Equipment Mfg. Co. 





Fork Truck 


A full-fledged, low cost electric 
i fork truck, equal in performance 
to any fork truck of similar 
capacity, has been announced. The battery 
operated unit, named the Transrider, makes 
available to industrial truck users for 
whom added speed is not an advantage, 
a lower initial investment without sacrific- 
ing results. Benefits built into the Trans- 
rider are: Drive on the load wheels. High 
pressure hydraulics. Automotive type con- 
trols, including foot brake and foot ac- 
celerator. Dead man control. Full contactor 
control. Road clearance ample for boxcar 
loading and severe ramp conditions. Lifts, 
tilts, and drives simultaneously. With a 
telescopic lift mechanism, the Transrider 
is able to raise its load to 130 in., despite 
having an overall height of only 83 in. 
for clearance through standard box car 
and factory doors. Single lift before the 
telescopic uprights are extended is 66 in. 
Capacity of the truck is 2000 Ib with a 
48 in. load; 2500 lb with a 36 in. load: 
2850 lb with a 30 in. load; and 3000 Ib 
with a 28 in. load. With an overall length 
of 9734 in., and having 36 in. forks, the 
truck needs only 57 in. to make a turn 
in intersecting aisles. A right angle turn 
can be accomplished in 715, in., plus the 
length of the load. The Transrider, com- 
plete with its two _ batteries, weighs 
approximately 4000 lb. It has three speeds 
forward and three in reverse, and an 
automatic tilt of ten deg backward and 
_ deg forward. Automatic Transportation 
o. 


Left: 
Fork Truck 

















Immersion Heaters 


A new series of electric heaters 
19 with standard pipe-threaded 
screw plug for easy mounting 

through tank walls has just been an- 
nounced. The heaters are available with 
single or 3-heat switch built into the ter- 
minal end or without switch for thermo- 
statically controlled applications. The 
heated sections are triangulated Chromalox 
tubular elements with long life and high 
mechanical strength. These rugged heaters 
have copper sheath and bronze screw plug 
with brazed joints for water heating, or 
steel sheath, forged-steel plug and welded 
joints for mineral or vegetable oils, paraf- 
fin, Oakite, asphalt, pitch, etc. Various 
watts per sq. in, are available to suit the 
various solutions. Alloy sheaths are avail- 
able for solutions that are corrosive to 
steel and copper. Single-heat immersion 
heaters have one tubular element, while 
the three-heat heaters have two tubular 
elements that can be connected in parallel 


Right: 
Immersion Heater 


(Continued on page 54) 





Do you want more information 

on this equipment and its ap- 

plication? Use the no obliga- 

tion, no postage card between 
18-19 and 54-55 
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Cut-away of Standard R & M Moyno Pump; 
showing simple, unique construction. 





ONLY ONE MOVING PART 


Moynos have no pistons, 
valves, or high speed impel- 
lers—no troublesome end 
seals—no noisy gears. Only 
a single-helical rotor turn- 
ing inside a double-helical 
stator. This action creates 
“progressing cavities” that 
handle the material; forms 
continuous, ever-changing 
seal lines that prevent con- 
centrated wear. Particles 
and solids in suspension are 
swept along without “churn- 
ing.”” Rotor and stator are 
made from materials best 
suited to the need. No other 
pump is like the Moyno—i#t 
keeps things moving. 


R& M 

















PROGRESSING-CAVITY 


PUMP 





ROBBINS s MYERS-INC. 


MOTORS » HOISTS > CRANES » FANS > MOYNO PUMPS © FOUNDED 1878 











SOLVE 
THAT 


PUMPING 
PROBLEM 


WITH A 
MOYNO 


Thine after time, plant engineers have found the 
answer to their pumping problems in the R & M 
Moyno “Progressing-Cavity” pump. And no wonder 
—for here’s a unique pumping principle that has no 
type limitations. Moynos pump virtually everything 
from volatile liquids to non-pourable pastes... and 
keep on pumping when others fail. 


LONG LASTING—EASY TO MAINTAIN 
In hundreds of plants, Moyno “progressing cavities” 
are regularly handling chemicals, foods, abrasives— 
many materials that were formerly “un-pumpable.” 
Moynos self-prime, reverse; have low internal tur- 
bulence; deliver positive, non-pulsating discharge at 
pressures to 1000 p.s.i. They’re non-contaminating, 
with bearings outside the pumping compartment. And 
the entire pump can be torn down, cleaned, and re- 


assembled easily, and with ordinary tools. 


Pree Book tells how . 


Available in types and sizes for all needs, 
Moynos are fully backed by Robbins & 
Myers’ more than fifty years’ experience in 
serving industry. Ask for free Book No. 
P-22E; it explains ‘“‘progressing-cavity” 
pumping, gives capacities, dimensions, uses. 
Get this guide to better pumping, greater 
savings—now. Write for your copy today. 





MOYNO PUMP DIVISION 


Springfield 99, Ohio * Brantford, Ontario 


fa ee 
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Make Your Inquiries For 
Centrifugal Pumps Complete 


Part I* 


conditions under which they will operate . 


Intelligent application of centrifugal pumps depends upon 


. . Number of units... 


Nature of liquid to be pumped ... Pumping conditions . . . Intermittent 
or continuous operation ... Power available... Wet or dry pit operation 
... Vertical or horizontal . . . Space, weight, transportation limita- 
tions ... If you want the right pump, do your part of the job right! 


By IGOR J. KARASSIK and ROY CARTER 
Application Engineers, Worthington Pump & Mach. Corp. 


SELECTION and application of 

centrifugal pumps require care- 
ful analysis of all factors relating to 
the contemplated installation. Usu- 
ally, it is impossible to make an ex- 
haustive survey of each one of these 
factors so that experience and in- 
timate contact with similar installa- 
tions are the best guides. Neverthe- 
less, it is possible to outline the 
essential data required to make an 
intelligent selection of a centrifugal 
pump for any given installation. 
Facts concerning these data should 
be ascertained before the inquiry 
for centrifugal pumping equipment 
is prepared. 

Table I summarizes essential data 
required to make a comprehensive 
analysis. These are discussed more 
fully below, in the order in which 
they are listed. 


1. Number of Units 


The number of units is important 
primarily from the point of view of 
reliability. Standby units are fre- 
quently necessary in order to 
achieve greater reliability or where 
the life of the pump may be jeopar- 
dized by interruption of service. It 
is also important to determine 
whether one or more units may be 
operated in parallel, as the hydraulic 
performance of the individual units 
may need to be made suitable for 
this purpose. ! 

Choice between the use of a single 
pump for a given application and 
the installation of several pumps in 
parallel for the full demand is gen- 
erally influenced by the nature of 
the expected load factor. When the 
demand is more or less constant, 
the tendency is to select a pump for 
the full capacity corresponding to 
the maximum demand, adding a 
slight margin as provision against 
pump wear. On the other hand, if the 





*This is the first part of a three part 
article. Republication rights reserved by 
the authors. 

'See Match or Misfit? The Centrifugal 
Pump vs Its System by Roy Carter and 
= . Karassik, PLANT ENGINEERING, 
March, April and May 1948. 


load is of a fluctuating nature, two 
or more pumps may be operated in 
parallel. At periods of light load, 
one or more pumps can be taken off 
the line for more efficient operation. 

Capacity of the individual pumps 
is frequently selected with this type 
of operation in view. For instance, 
in the event that the demand re- 
mains at 65 per cent of the maxi- 
mum capacity most of the time, two 
pumps, each designed for about 70 
per cent of maximum flow, could be 
installed. Thus for the greater por- 
tion of the time one pump alone 
would be able to carry the load. 
When the total required flow ex- 
ceeds 65 per cent of maximum, the 
second pump is put on the line, both 
pumps sharing the load and operat- 
ing in parallel. 

There may be exceptions to this 
general practice: 

a. When the total capacity is too 
low to be split up efficiently between 
two pumps, a single pump may have 


to be used regardless of the nature 
of the factor. 

b. When the efficiency of operation 
is inconsequential, as when the serv- 
ice is very intermittent, or, when 
the pumps are turbine driven and 
use is made of the exhaust steam 
for process work or for heating, low 
first cost will generally determine 
the number of pumps to be used in 
the installation. 

c. When the maximum capacity is 
too great to permit the use of the 
most efficient pump or of the most 
economical operating speed, the ca- 
pacity may be split up between two 
or more units, again regardless of 
the nature of the load factor. 

d. To insure reliable operation un- 
der all conditions, it is the practice 
of some engineers to use two pumps 
for a given installation, each of 
which is designed for the total max- 
imum demand. These pumps are 
operated in parallel at all times, 
even at partial loads. The advantage | 
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of such an arrangement is that 
should one of the pumps become in- 
operative for any reason, the re- 
maining unit can take up the full 
load by itself, without interruption. 

There is, however, a definite dis- 
advantage to this scheme in that it 
involves the constant operation of 
the pumps at capacities under 50 per 
cent of their actual design condi- 
tions. Such operation generally 


Table I. A summary of essential data 
required for selecting the most suit- 
able centrifugal pump. The first three 
points are covered in detail below, the 








1. Number of units required. 

2. What is the nature of the liquid 
to be pumped. Is it 

a. Fresh or salt water, acid or 
alkali, oil, gasoline slurry or 
paper stock? 

b. Cold or hot? If hot, what tem- 
perature? What is the vapor 
pressure of the liquid at the 
pumping temperature? 

. Specific gravity? 

. Viscous or non-viscous? 

. Clear and free from suspended 
foreign matter or dirty and 
gritty? If the latter, what is 
the size and nature of the 
solids? Are they abrasive? If 
the liquid is of a pulpy nature, 
what is the consistency ex- 
pressed either in percentage or 
in lb per cu ft of liquid? What 
is the suspended material? 

f. What is the chemical analysis, 
pH value, etc? And what are 
the expected variations of this 
analysis? 

3. What is the required capacity as 
well as the minimum and maximum 
amount of liquid the pump will be 
called upon to deliver? 

4. What are the suction conditions? 
Is there 

a. A suction lift? 

b. Or a positive suction head? 

c. Lefigth and diameter of the 
suction pipe? 

5. What are the discharge conditions? 

a. What is the static head? Is it 
constant or variable? 

b. What is the friction head? 

c. What is the maximum discharge 
pressure against which the pump 
must deliver the liquid? 

6. Is the service continuous or in- 
termittent? 

7. Is the pump to be installed in a 
horizontal or vertical position? and if 
the latter 

a. In a wet pit? 

b. Or in a dry pit? 

8. What type of power is available 
to drive the pump and what are the 
characteristics of this power? 

9. What space, weight or transpor- 
tation limitations are involved? 

10. Location of installation? 

11. Are there any special require- 
ments or marked preferences with re 
spect to the design, construction or per 
formance of the pump? 
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shortens the overall life of the pumps 
in addition to reducing the operat- 
ing efficiency of the installation. A 
further disadvantage is that the head 
generated by a pump operating at 
30 per cent of its design capacity 
and below, is greatly in excess of 
the required pressure and, therefore, 
this excess pressure must be throt- 
tled if the pump is operating at con- 
stant speed. 

If more than one pump is used to 
provide the maximum demand and 
if a partial reduction in available 
capacity is permissible, the installa- 
tion may not require a spare pump. 
In such a case, sufficient spare parts 
must be kept on hand to effect a 
rapid restoration of full available 
capacity. If, however, no reduction 
in capacity can be permitted, it be- 
comes necessary to provide a spare 
pump which can be put into service 
immediately upon failure or stop- 
page of the main feed pump. 

Since this substitution must pro- 
vide against interruption of the 
prime mover as well as for pump 
failure, it is the general practice to 
use a different source of power to 
drive the spare pump. Thus, if the 
normal operation is based on motor 
drive, the spare pump would be 
driven by a steam turbine or an in- 
ternal combustion engine. 

The switch-over to the spare 
pump can be accomplished auto- 
matically in any one of several man- 
ners. The impulse for the control- 
ling mechanism can be, for instance, 
the interruption of current in a 
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solenoid operated pilot valve or the 
decrease of pressure in the discharge 
header. 


2. Nature of the Liquid 


a. The nature of the liquid pumped 
immediately determines to a certain 
extent the types of pumps most fre- 
quently used for the service in- 
volved. Naturally, the widest range 
of selections is available for water 
service, but even this can be broken 
down into fresh and salt water. The 
selection of materials for the latter 
service varies greatly from the point 
of view of first cost, length of life 
and customer’s preference and ex- 
perience. Apparently insignificant 
impurities in the liquid form a seri- 
ous factor in the selection of the 
proper materials. 

In the same manner, the nature 
of the liquid to be pumped will af- 
fect to a great extent not only the 
pump material, but possibly even 
the mechanical construction best 
suited to the purpose, depending on 
whether the liquid is an acid, alkali 
or oil. For example, if the pump is 
to handle highly corrosive liquids, 
not only will the pump be built of 
corrosion-resisting material, but 
means must be made available to 
avoid leakage of the acid out into 
the atmosphere through the stuffing 
box. 

b. Temperature of the liquid to be 
handled is a very important factor. 
Obviously, a standard line of general 
service pumps has definite tempera- 
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Fig. 2. Change in viscocity also affects centrifugal pump performance. SSU is 

the viscosity in Seconds Sayboldt Universal, roughly the time in seconds for a 

given quantity flow through a standard orifice. The larger the figure the more 
viscous the liquid 
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ture limitations, so that higher tem- 
peratures immediately predicate 
the necessity of special materials, 
water cooled stuffing boxes or spe- 
cial mechanical features such as cen- 
terline support of the casing. Like- 
wise, when extremely low tempera- 
tures prevail, such as in brine 
service, the use of a nickel cast iron 
may be warranted in preference to 
standard gray cast iron, in order to 
obtain a more refined crystalline 
structure and thus prevent fractures. 

Any wide variations in the operat- 
ing temperatures should also be 
known, as they will affect the specif- 
ic gravity and viscosity range of 
the liquid in question. 

If the liquid in question is water, 
the vapor pressure can be easily de- 
termined from steam tables. If, 
however, some other liquid is in- 
volved it is necessary that the vapor 
pressure at the pumping tempera- 
ture be carefully noted, since it 
figures importantly in determining 
whether or not the prevailing suc- 
tion conditions are satisfactory. 

c. Specific gravity must be known 
in order to determine the power 
consumption at the design conditions 
and to select the proper driver size. 
Furthermore, a pump inquiry fre- 
quently expresses the required dis- 
charge or net pressure in pounds 
per square inch, which must be con- 
verted into feet of the liquid han- 
dled. If a net pressure of 100 psi, 
is specified, the total head is 231 ft 
if fresh cold water is used, 193 ft 
if the liquid handled is brine with 
a specific gravity of 1.2 or 308 ft 
if the pump is to handle gasoline 
with a specific gravity of 0.75. This 
is shown graphically by Fig. 1. 


d. When the viscosity of the liquid 
handled differs from that of water, 
the pump capacity, head and power 
consumption are all affected appre- 
ciably, so that correction factors are 
necessary. The relationships are 
shown by Fig. 2. 

ce. Size and nature of the solids 
suspended in the liquid pumped will 
determine both the type of impeller 
best suited for the purpose and the 
materials to be used for the pump 
construction. If the solids are very 
abrasive, an open impeller is gen- 
erally used. Where the nature of 
the pumping job warrants it, special 
and more expensive wear-resisting 
materials may be applied. When 
solids reach a certain size, or of a 
stringy nature, special non-clogging 
impellers are required. Figure 3 
shows one of these designed to han- 
dle paper pulp. 

f. Special consideration should be 
given to the chemical analysis of 
the liquid if its corrosive or electro- 
lytic properties are not readily ap- 
parent from the description of the 
liquid itself. Thus, pH of the water, 
which is a measure of its acidity or 
alkalinity, should always be stated 
if indications exist that the water 
is net neutral. 


3. Required Capacity 


Capacity required for the installa- 
tion should be stated in U.S. gal- 
lons per minute at the pumping 
temperature. Any desired or im- 
posed variation in the range of ca- 
pacities should be clearly stated. It 
must be remembered that centrifugal 
pumps do not permit as great a 
flexibility in capacity variations 


Fig. 3. Special 
impellers are 
sometimes re- 
quired for han- 
dling solids in sus- 
pension. This is a 
paper pulp im- 
peller 
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Fig. 4. Sometimes 
pumps have to 
. operate at several 
capacities at dif- 
ferent times. It is 
important to select 
pump- characteris- 
tic which will al- 
ways give the best 
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CAPACITY 


efficiency 


without affecting pump efficiency as 
the reciprocating steam pump. Fur- 
thermore, it is generally preferable 
to have the maximum efficiency of 
the pump occur at or near the nor- 
mal capacity conditions.! A typical 
pump curve illustrating this point is 
shown by Fig. 4. 

While any centrifugal pump can 
run occasionally at a capacity con- 
siderably in excess of rated capacity, 
this may not always be practical or 
permissible. The fact that an in- 
crease in capacity means a decrease 
in the head generated may prevent 
operation of the pump at emergency 
overloads if excess capacity was not 
included in the design and if the 
pump operates on a system head 
curve, since the friction losses which 
make up part of the required head 
will increase with the capacity. 

Again emergency over-capacity 
pumping may be prevented if the 
prevailing suction conditions leave 
no margin over those required for 
the normal rated capacity. Finally, 
if the power consumption increases 
with the capacity, as it does with 
the majority of centrifugal pumps, 
operation at capacities greater than 
originally expected may seriously 
overload the pump driver. 

Information as to the minimum 
capacity which may be encountered 
in operation is also of great impor- 
tance. In certain cases, operation at 
extremely reduced capacities even 
for very short periods, presents a 
definite danger and means must be 
provided in the installation to avoid 
this. In other instances, the only 
disadvantage accruing from opera- 
tion at reduced capacities is poor 
economy and a thorough analysis of 
the problem may result in the in- 
stallation of additional smaller units 
which would be operated during 
periods of light loads. 

The next article in this series will 
discuss the effect of suction and 
discharge conditions, load factor, 
preferred axis or rotation, character- 
istics of driving power, space weight 
and location limitations and other 
special requirements on the selec- 
tion of the proper centrifugal pump 
for any given application. 


MAKING FOREMEN and those under 
them appearance-conscious of their 
respective departments, led one firm 
to have an adult-size pig constructed 
of plyboard. Mounted on a -wooden 
base, this pig is, in turn, routed and 
then stationed in any part of the 
plant which seems to suffer from 
neglected housekeeping. 

An inspection committee peri- 
odically makes the rounds, and when 
the offending refuse or general un- 
tidiness has been remedied, the pig 
is transferred elsewhere. It serves 
to keep workers on their toes—and, 
better yet, creates departmental 
pride. Any man or woman who 
lowers the standard has to stand the 
gaff of his or her workers. 


NOVEMBER, 1948—PLANT ENGINEERING—Chicago, Ill. 25 











Installation, Maintenance 
of Industrial Flooring 


General industrial requirements and specific requirements for different 
type plants .. . Advantages, manufacture, installation and maintenance 
of wood block flooring of which over 3000 acres were installed from 
1940 to 1946... . Installation methods .. . Maintenance . . . Alterations 
and replacements by the hot pitch and cold cement methods... 
Mechanical cleaning ... Rejuvenation of old wood block flooring 


By LAMBERT T. ERICSON, 
Chief Engineer, 
The Jennison-Wright Corp. 


REDUCTION of labor costs, acci- 

dents and the speed up of pro- 
duction constitute the primary 
interest of the operating manage- 
ment of industrial plants. One of the 
important factors involved is a good 
substantial workroom floor. In addi- 
tion to being a heavy duty floor, it 
should be smooth and easy to truck 
over, comfortable underfoot, not 
slippery or softened by oil, a non- 
conductor of heat and easily repaired 
and altered. 

It is important to decide on the 
best type of floor to install to meet 
the conditions encountered. It is 
equally important to see that floors 
shall be maintained properly after 
they are installed. Many fine floor 
installations have failed to live up 
to expectations because proper 
maintenance has been neglected. 

For instance in the selection of the 
flooring for a sheet and tin mill, for 
sorting rooms and warehouses, it is 
important that the material selected 
shall be non-abrasive and not 
scratch the sheets, that it be smooth 
and easy to truck over and comfort- 
able under foot. 

A machine shop requires a floor 





that is not solvent in oils and cutting 
compounds, which is not injurious 
to fine tools and precision parts 
when they are dropped, which is 
easily and quickly repaired, and in 
which electric conduits can be 
buried without interfering with 
traffic. 

End grain wood block flooring ! 
is essentially a heavy duty floor but 
it has many attributes besides dura- 
bility under heavy traffic and rough 
usage, which appeal to industry and 
pay dividends. It is warm and com- 
fortable under foot, it provides a 
safe and easily accessible space for 
electric conduits and has other ad- 
vantages unique to this type of con- 
struction. 

It provides an insulating mem- 
brane over the floor to conserve 
heat and reduce the cost of heating 
in the winter season. Not the least 
of the advantages of the wood block 
floor, is the ease with which ma- 
chines may be fastened to it. Many 
factory engineers in the throes of 
revamping their plants, have found 
that machines can be lined up and 
fastened to a wood block floor in 
a few minutes, while with some 





Fig. 1. Installing wood block flooring in the Illinois Glass Co. plant at Alton, Ill. 


Table I. Method of making repairs or 
alterations hy cold repair cement 








Remove all loose blocks. All dirt and 
dust must be cleaned from the concrete 
base, preferably by compressed air, be- 
fore applying the cold repair cement. 
This cement should then be spread over 
the base in a film ¥ to %, in. thick, 
preferably with a saw-toothed trowel, 
so that when the blocks are reset in 
place, some of the cold repair cement 
will be forced up in the joints. Use 
this cement just as it comes in the con- 
tainer. If too heavy, it can be diluted 
with water. 





other types of floor surfaces the fas- 
tening requires at least 24 hr for 
cement to set. 

The facility and ease in making 
alterations and patching wood block 
flooring is also a decided advantage 
in busy operations. Such patching 
can usually be made without wait- 
ing for the patches to cure. Care 
should be taken to furnish a smooth 
level concrete foundation and if 
this is done, there should be no dif- 
ficulty in securing a smooth wearing 
surface. 

From the standpoint of comfort to 
the workmen, wood flooring is ideal. 
When given a preservative treat- 
ment and laid in the form of blocks 
with the end grain up it is durable 
and sanitary. Such flooring is com- 


1End grain wood block floors were used 
extensively during both World Wars. In 
World War II because of the demand for 
lumber by the Army and Navy, a scarcity 
of lumber developed. Wood block flooring 
was early placed on the Prohibited List by 
the ANMB on the basis that all factory 
war construction was temporary and re- 
quired only a dirt or concrete floor which 
would last 3 or 4 yr. 

This decision met with strong opposition 
from industry. End grain wood block floors 
were claimed to be essential to the War 
effort in the manufacture of propellors, 
precision parts, aircraft engines, etc., and 
the restriction was removed. 

They were found to be necessary because 
of certain fundamental floor requirements 
for precision work, such as: elimination of 
dust; resilience; low tractive resistance; 
durability, and ease of renewal. Another 
feature which received especial considera- 
tion was that such floors prevent damage 
to fine machined products and tools when 
accidentally dropped. 
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Fig. 2. Wood block floors provide a 

good trucking surface. This is plant of 

the Cleveland Graphite Bronze Co., 
Cleveland, O. 


fortable under foot, is smooth for 
trucking, easily kept clean. 

End grain creosoted wood blocks 
laid on a concrete foundation, resist 
the action of fire and are practically 
fireproof. They have been extensive- 
ly used with success in grey iron 
and aluminum foundries, where they 
are continually subjected to splat- 
tering with molten metal. Fires 
kindled on top of the blocks quickly 
die due to a combination of the char- 
ring action of the wood, which acts 
as an insulating membrane, and a 
lock of oxygen. 


Description and Manufacture 


The basic idea of end grain wood 
block flooring and pavements is the 
chopping block used from time im- 
memorial to absorb heavy blows of 
hammers and knives. The non- 
splinter feature is a contributing fac- 
tor in the success of this construc- 
tion. Heavy blows and abrasion in- 
curred under traffic generally have 
a tendency to merely mat down the 
fibers of the wood. 

In order to adapt this idea to a 
practical form of construction, it is 
first necessary to chemically treat 
the timber with creosote oil to pre- 
serve the wood against decay and 
retard rapid absorption and loss of 
moisture. Random lengths, of thor- 
oughly seasoned timbers, 3 by 6 to 
8 in. or 4 by 6 to 8 in. are first cut 
into blocks, the thickness running 
from 2 to 4 in. They are then treated 
with creosote oil under a heavy 
pressure and vacuum in order to 
get through penetration of the oil 
throughout the fibers. Southern yel- 
low pine is most generally used for 
end grain wood block flooring at 
present, but Douglas fir and upland 
oak is also used to good advantage. 

After proper treatment, the most 
important feature entering into the 
success of this construction consists 
of overcoming the factor of expan- 
sion and contraction of the blocks, 
due to change in moisture content of 
the wood. 





It is necessary to design all factory 
floors to meet every emergency. 
Generally such floors are subjected 
to dry conditions but must be de- 
signed to resist moisture and flood- 
ing if emergencies occur. The condi- 
tions encountered in different 
season of the year also govern the 
moisture content of the air and un- 
less provision is made to take care 
of such expansion and contraction 
of the blocks trouble will occur. A 
fact which is not generally realized, 
is that volume of wood is constant- 
ly changing, according to the mois- 
ture content. 


Installation of Blocks 

As a general thing present prac- 
tice is to lay such wood block floors 
with the end grain up, on a smooth 
concrete foundation, in a bed of 
coal tar pitch. Hot coal tar pitch 
is flushed over the surface after lay- 
ing of the blocks to fill the inter- 
stices between the blocks and water- 
proof the surface. 

In spite of careful precautions, 
however, trouble, such as buckling 
due to expansion, or loose blocks 
due to shrinkage, occurs occasional- 
ly. To overcome this, blocks with 
1/16 in. lugs, projecting from one 
side and one end, have been de- 
signed to afford uniform open joint 
construction, and,. absorb expansion 


Fig. 3. Skidded 
machine being 
hauled by a trac- 
tor over the wood 
block floor of The 
National Acme Co., 
Cleveland, O. Some 
of these machines 
weigh as much as 
30 t and require 
two or three trac- 
tors to move 





by compression of the lugs at the 
same time creating expansion joints 
around each individual block. 

Open joint construction affords 
ample penetration of the filler to 
the full depth of the blocks on all 
four sides, to thoroughly seal the 
joints and create a waterproof and 
oil-resistant wearing surface. 

These open joints are then com- 
pletely filled, first with an applica- 
tion of hot coal tar pitch, followed 
by a thorough coating of coal tar 
pitch emulsion. Applied cold, this is 
waterproof, oil-resistant, does not 
soften in high temperatures, and 
eliminates the common objection to 
a sticky coal tar pitch surface. 

Use of a properly prepared emul- 
sified mastic final coating and filler, 
as described, has been successfully 
used in many sheet and tin mills 
without contaminating in any way, 
the steel coils when rolled over the 
floors. 


Maintenance of Wood Block 
Floors 


The matter of maintenance is very 
important. Floors seldom fail abrupt- 
ly. It is a gradual process. The 
worst floor trouble occurs in those 
long periods when the floors are not 
bad enough to command the atten- 
tion of busy maintenance crews, nor 
good enough to function properly. 
The resultant costs in production 
losses, accidents and worker fatigue 
are often high as well as unaccount- 
able. 

In making repairs and alterations 
to wood block flooring, it is often 
desirable to dispense with hot pitch 
and a tar kettle. This can be done 
with the proper grade of emulsified 
cold repair cement, as outlined in 
Table I. 

Cleaning Floors 

Cleanliness is necessary from the 
standpoint of efficiency of labor, 
safety and life of the floor. There 
are two mechanical methods in gen- 
eral use for cleaning wood block 


(Continued on page 58) 
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Fig. 1. Here is a junction box, overstuffed with two tapes 


What's New in TAPES...‘ 


One recently developed tape is reported to do the work of both elec- 


trical insulating tape and mechanical friction tape .. . Wire harnesses 
may be made rapidly with a specially adapted Segur winding machine 
. .. Backing on tape is oil and moisture-resistant . . . Used on cable, 


switchgear, motor winding and other types of electrical equipment 


A NEW ELECTRICAL tape, thin 
but high in dielectric strength, 
is one of the latest tools to find its 
way into the electrician’s kit. This 
tape is available in 39 different con- 
structions, employing all proved and 
tested backings and adhesives. 

One of these tapes has a rubber- 
like vinyl plastic backing that en- 
ables it to do the work of a rubber 
and friction tape combination. Its 
stretchability and resistance to oil 
and moisture equip it for cable 
wrapping, for binding wire harnesses 
and for a wide range of uses in 
electrical construction and repair. 
Its thinness gives it an important ad- 
vantage in “overstuffed” junction 
boxes and cramped conduits. One 
company reports that the thin cali- 
per of this tape made it possible to 
use smaller junction boxes. 

Among the uses to which this and 
a similar tape have been put are: 
splicing power cables that are 
dragged along the ground; for wiring 
machine tools; bus and truck igni- 
tion systems or for any other uses 
where the wire may be subjected to 
severe abrasion or oil splash. 

Another type of tape -is one with 
thermo-setting adhesive for use 
where ordinary pressure sensitive 
Sources of supply for this tape will be 
mailed upon request to The Editors, PLANT 
ENGINEERING, 53 W. Jackson Bivd., Chi- 
cago 4, Ill. 


adhesive is impracticable due to ex- 
posure to extreme heat or to the 
action of solvents. 

A summary of the qualities of this 


Fig. 3. 
unique physical properties. 


Fig. 2. Lots of room with single application of new type 


9 


tape are as follows: continued ex- 
posure to high temperature does not 
cause the tape to become pasty or 
loose; adhesion or bond to most sur- 
faces more than doubles on heating 
the completed assemblies to about 
250 F.; curing increases the dielec- 
tric strength about 500 v and harms 
none of the other properties. 

These tapes have, further, demon- 
strated their ability to do the 
double-barreled job of simplifying 





This neat job of switchgear insulation is made possible by the tape’s 
It has a stretchy, rubberlike vinyl plastic backing 
plus unusual thinness 


28 NOVEMBER, 1948—PLANT ENGINEERING—Chicago, Ill. 











Fig. 4. When used in fastening motor coils, a single piece 
of the tape is passed inside the coils as shown and brought 
together outside the coils 


and speeding up motor work. Using an electrical tape 
with paper backing the work of fastening motor coils 
is greatly simplified. Instead of tying each coil with 
string or fastening it with metal clips the tape is 
passed inside the coil and brought together as shown in 
Figs. 4, 5 and 6. A similar tape, thermo-setting glass 
cloth type, has numerous applications in repair of 
electric motors. For reconditioning class B motors it is 
spiraled around mica filler strips between armature 
coils to hold the strips together. This method has 
proved to be faster than wrapping with glass string. 
This same tape may be used in place of glass string 
for covering V-ring mica strips. 

The adhesives of these many tapes also are adjustable 
for varying requirements. For instance, a flat back 
stock of high dielectric and tensile strength has an ad- 
hesive of extra firmness for edging slot insulation. In 
those tapes with treated paper backings there are in- 
cluded two heavy duty rope stock constructions. These 
are used widely on applications requiring unusually 
high strength. 


es. Sk 


Fig. 7. Binding wire harnesses by string taping is a slow 

job at best. Now the whole process has been revolutionized 

by the versatility of this new tape with the vinyl plastic 

backing. Using a power-driven taping machine, now avail- 

able, the tape can be applied to the wire harness with great 

speed. It can be applied in an open spiral for holding, or 
in a tight sheath for holding and protecting 


Fig. 5. The application of this tape is fool-proof and saves 
time. Tape is pressed together between the coils to make an 
adhesive-to-adhesive bond 


Fig. 6. This shows how individual coils are held in shape 
after the tape is cut between the coils. This fastening can 
be left on the coils permanently 


All photos courtesy Minnesota Mining & Mfg. Co. 


Fig. 8. For quickly and economically applying a protective 
edge to electrical slot insulation to increase tear resistance 
and dielectric strength, the edging machine shown here is 
extremely useful. It makes possible the use of papers of lower 
tear strength. Furthermore, two or more sheets can be lami- 
nated together in the same operation that applies the edge 
reinforcement. It is available in either hand or power models 
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Fig. 1. Above: In this 
installation an existing 
squirrel cage motor was 
adapted to centrifugal 
compressor drive by using 
a hydraulic coupling. The 
operating speed range is 
from 3000 to 6000 rpm 
under automatic control 


FPUNDAMENTALLY a centrifugal 
compressor is a rotating element 
supported by one or more journal 
bearings and usually provided with 
a thrust bearing. From this point 
on, the mechanical design may be- 
come complicated. The extent of the 
complication depends entirely upon 
the fluid handled and the duty for 
which the compressor is designed. 

All of these details usually are the 
headaches of the manufacturer of 
the centrifugal compressor. One of 
the problems, however, which the 
purchaser of the centrifugal com- 
pressor can not so easily brush off is 
the determination of the type of 
drive. 


This problem can be reduced to 
very simple beginnings and a state- 
ment can be made that any type of 
prime mover can be used which is 
economically sound for the individ- 
ual plant. This article does not deal 
with the reasons why a certain type 
of driver should be used on a par- 
ticular installation. That is a study 
which has to be made for each plant 
based on its own individual operat- 
ing conditions. The purpose of this 
article is to show the various types 
of drive that have been and can be 
used for driving centrifugal com- 
pressors. 


All prime movers can be classified 
into two major groups. One of these 
is reciprocating and the other is ro- 
tating. Reciprocrating engines can 
be dispensed with quickly by group- 
ing them all into a standard type. 
Everybody is familiar with either 
diesel, gas or gasoline engines using 
fuels as indicated. All of these are 





of the piston type and the details of 
each are pretty generally known. It 
is unlikely that steam operated pis- 
ton type engines would be encoun- 
tered under present day conditions. 
There are old units in operation, but 
a new installation would use this 
type of driver only under unusual 
conditions. 

Rotating prime motors are easily 
classified, again into two major 
groups. One of these is the electric 
motor group and the other is the 
steam turbine group. Each one of 
these groups has innumerable sub- 
divisions and variations, depending 
upon the operating conditions, type 
of electrical current or steam pres- 
sures used. The scope of this article 
does not permit an illustration of 
each of the minor subdivisions of 
these types. It will be limited to the 
more interesting applications, and, 
at the same time will adequately 
cover the niajor types, that is, re- 
ciprocating engines, motors, and 
steam turbines. 


Motor and Hydraulic Coupling 

An illustration of a centrifugal re- 
frigerating machine driven by a 
squirrel cage motor and a hydraulic 
coupling is given in Fig. 1. The re- 
quirements of the refrigerating ma- 
chine were such that variable speed 
control of the compressor was most 
desirable. In order to accomplish 
this and still use a special voltage 
squirrel cage motor which the cus- 
tomer had available, a slip coupling 
was required. The illustration shows 
the American Blower hydraulic 
coupling connected to the squirrel 
cage motor. 


Centrifugal 
Compressor 


Drives 


By C. T. SHIELDS 

Asst. Product Manager, 
Heavy Machinery, 
Carrier Corporation 


Fiq. 2. Left: The same size centrifuqal com- 
pressor as in Fig. 1 but here in this case 
driven by Diesel. These units have been 
in service for over 5 yr and demonstrate 
the practicability of reciprocating engine 


This compressor is the same size 
as that shown in Fig. 2, runs at ap- 
proximately 6,000 rpm. However, 
the operating conditions require that 
it be slowed down under certain 
conditions to less than 3,000 rpm and 
it may be called upon to operate 
anywhere between the two speeds. 
This variation is obtained in infinite 
steps by varying the amount of oil 
in the hydraulic coupling. All of 
this is done automatically through 
air operated inlet and outlet valves 
mounted in the coupling oil circuit 
in response to leaving water tem- 
perature. 

This type of installation is perhaps 
a little more expensive than most 
other types, but if operating condi- 
tions demand it, it is an extremely 
satisfactory installation. The re- 
quired extra expense can usually be 
justified by the fine control which it 
produces. 

While the hydraulic coupling type 
of drive has been illustrated and de- 
scribed as being used with electric 
motors, it could also be very well 
applied to reciprocating type of 
prime movers. By this means, a con- 
stant speed reciprocating engine 
could be used and variable speed be 
obtained through the hydraulic cou- 
pling. Another advantage that would 
be obtained would be that the pul- 
sations of a slow speed engine would 
not be transmitted to the compressor 
or the gears. 

Figure 2 shows three centrifugal 
refrigerating machines driven by 
high speed diesel engines. As the 
illustration shows, these units are 
direct connected through speed in- 
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creasing gears. The compressors run 
at approximately 6,000 rpm. The 
diesel engines are General Motors, 
high speed type. The refrigerating 
compressors are used to supply 
chilled water, which in turn is used 
for air conditioning process space. 

There has never been any reason 
why diesel units could not be used 
on centrifugal compressors except 
that the economics of the original 
installation generally dictated that 
either electric motors or steam tur- 
bines were to be preferred. This in- 
stallation, however, has proven that 
if the conditions warrant, a recipro- 
cating type of engine can be used 
very satisfactorily. These units have 
been in operation for 5 yr or longer 
and no major maintenance difficulty 
so far has been encountered. 


Variable Speed Motor 


Where limited speed variation is 
satisfactory from the end use point 
of view, a slip ring variable speed 
motor can be used. The speed varia- 
tions are definitely limited by the 
number of resistance steps originally 
built into the electrical control equip- 
ment. Figure 3 shows a small cen- 
trifugal refrigerating unit direct con- 
nected through a Terry speed in- 
creaser to a Crocker-Wheeler slip 
ring motor. Speed variation on this 
installation is from 100 per cent 
down to 75 per cent speed in five 
steps. The difference in speed per 
step is not an equal number of speed 
rpm but is determined by current in- 
rush limitations on the motor and 
wiring circuit. This unit is used to 
condense chlorine directly on the in- 
side of the cooler tubes. The speed 
variation in this case is accomplished 
manually. There is no automatic 
control because a slight variation in 
temperature is not critical. 

Figure 4 is an illustration of a pair 





Fig. 3. This slip ring motor drive, through a geared speed increaser; gives 
a speed variation of from 100 to 75 per cent. Operating conditions are not 
critical so manual speed control is adequate 


Fig. 4. 





Photo by Elwood M. Payne 


An outdoor installation with a direct connected back pressure steam turbine 


drive under automatic speed control 


of hydrocarbon gas compressors, 
each direct connected to a _ back 
pressure turbine. These units are 
installed by the LaGloria Corp. and 
are used in a refrigeration cycle. 
The speed of the compressors is con- 
trolled through automatic regulation 
of the turbine speed. This is done 
through instrumentation in response 
to suction pressure in the main. As 
the illustration shows, these units 
are mounted on small concrete pads 
out of doors without covering or 
protection of any sort. This is, per- 
haps, extreme, but nevertheless in- 
dicates that-a centrifugal type com- 
pressor requires very little, if any 
protection from the atmosphere. 
Figure 5 shows a 700 hp synchro- 


nous motor direct connected through 
speed increasing gears to a centrifu- 
gal refrigerating compressor. The 
synchronous motor on this job has 
a direct connected exciter and nat- 
urally, runs at constant speed. All 
of the load variation, and there is 
considerable, is accomplished by us- 
ing a throttling device on the com- 
pressor. This type of operation has 
its advantages in that power factor 
correction is accomplished. The ac- 
tual operating expense is somewhat 
higher due to a slight extra current 
consumption caused by the throttling 
device. However, this extra current 
cost is not serious and the economics 
of the study indicate that the meth- 
od is highly desirable. 





Fig. 5. A 700 hp synchronous motor drive used for 
power factor correction. In this installation load varia- 
tion is accomplished by throtting the compressor 
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Vacuum System Conveys Granular 
Plastic at Shawinigan Resins 


ONVENIENT AND economical 

conveying of dry plastic granules 
from driers to sifters, and thence to 
blending and packaging equipment, 
by means of a vacuum system, is 
being carried out at the chemical 
plant of Shawinigan Resins Corp., 
Indian Orchard, Mass. By the use 
of this vacuum system, shown in Fig. 
1, the material is collected from 
drier trays and conveyed to a cy- 
clone on the roof of the processing 
building. The material then flows by 
gravity down to sifters or vibrating 
screens inside the building. These 
screens size the material and deliver 
it to the fiber drums in which it 
is shipped. Another part of the sys- 
tem is designed so that as many as 
six different lots of the material, 
each prepared and sized separately, 
may be blended, and conveyed by 
the vacuum system to a second cy- 
clone, from which it may be loaded 
into fiber drums for shipping. 

The plastic handled in this oper- 
ation is a light, rather fluffy, granu- 
lar product. In its principal form, it 
is named Formvar and is supplied 
as a raw material to other manu- 
facturers, for use in insulation for 
electrical wire, and for replacing 
shellac in fabricating radio tran- 
scription disks. The material weighs 
15 lb per cu ft. 


Driers for Plastic Granules 


The last step in the production of 
this granular plastic material occurs 
in the driers shown in Figs. 1, 2 and 
3. In these driers, the plastic is 
loaded into trays about 3 in. deep, 
each tray holding about 10 lb of 
plastic granules. The tray supports 
are arranged to form baffles so that 
hot drying air may be circulated as 
in Fig. 2 by a motor-driven blower 
and heated by a bank of fin-tube 
coils, through which heating steam 
is passed at 100 psig. To minimize 
blower power and steam consump- 
tion, a considerable portion of the 
drying air is recirculated, while fresh 
air is admitted as required under 
control of the dampers shown. Auto- 
matic control devices adjust steam 
valves to maintain a predetermined 
flow and temperature of circulating 
air. 

When the plastic is properly dried, 
the drier is shut down and the trays 
emptied by an operator using the 
vacuum handling system. The driers 
are arranged in two batteries facing 
each other. Over the operating aisle, 
between batteries, runs a collecting 
pipe system of 1% in. welded stain- 
less steel tubing provided with flex- 


Trays containing 10 lb of plastic granules unloaded in one 
minute each . . . Material is 16-mesh size, weighs 15 lb per cu ft 
. . . Vacuum tray unloading system conveys material direct 
from trays to roof cyclone, whence it flows to screening and 
packaging equipment . . . System capacity 14,000 lb per day 
. . . Second system blends up to six varieties of granules 
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Fig. 1. Diagram of tray unloading system for conveying 16-mesh, 15-lb-per-cu-ft 
plastic granules. Insert—the ‘‘gulper’’ a stainless stee] suction nozzle used by 
operator in unloading trays 


ible hose connections as suitable lo- 
cations. The connecting pipe leads up 
through the roof of the building and 
is connected near the top of a 3 ft by 
10 ft cyclone on the roof. At the top 
of the cyclone is a bag separator to 
which is connected a standard Spen- 
cer turbine-type vacuum producer, 
with a rated capacity of 120 cfm at a 
vacuum of 5 in. Hg. This vacuum 
producer is driven by a 5-hp, 550-v, 
totally-enclosed constant speed a-c 
motor. 

The hopper bottom of the cyclone 
is sealed by a rotating feeder valve 
driven slowly through gearing by a 
\% hp, 550-v constant-speed motor. 
From this valve, a flexible connec- 
tion leads down to a sifter contain- 
ing a set of 16-mesh vibrating 
screens as shown. 


Tray Unloading 


When the plastic drying is com- 
pleted in any drier unit, it is shut 
down, the front doors opened, and 
the operator unloads the finished 
material by means of the vacuum 
system. The vacuum producer runs 
continuously, producing a vacuum at 


all times in the collecting pipe and 
cyclone. To unload trays, the oper- 
ator pulls out one tray at a time; 
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Fig. 2. Diagram of individual drier to 
show air circulation and control 
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Fig. 3. Left: Operator using ‘‘gulper’’ to withdraw plastic granules from drier tray. Fig. 4. Right: View of two cyclones 
on roof of drier building. Horizontal cylindrical machine between them is one of the two motor-driven vacuum producers, 
withdrawing air from cyclones through bag filter at top 


then with a Spencer “gulper” (a 
suction head made of stainless steel) 
attached to the free end of the 
flexible hose connection, he unloads 


ali 
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Fig. 5. View of sifter containing 16- 

mesh vibrating screens through which 

plastic granules flow to containers on 
floor 


the plastic from the tray in about 
one minute. 

In most cases, only one drier at 
a time is unloaded but the vacuum 
system has sufficient capacity to un- 
load several driers at once if re- 
quired. Total capacity of the system 
is 14,000 lb per day of Formvar. 

From the cyclone, the plastic flows 
through the rotary feeder valve by 
gravity to 16-mesh vibrating screens 
in the sifter below. Practically all 
the material will pass through the 
screens, thence through flexible con- 
nections to fiber drums, as in Fig. 5. 
Oversize material passing off the 
screens is collected in separate con- 
tainers and is either returned to 
the chemical plant for reprocessing 
or else reserved for other uses. 

When several types of the plastic 
material are to be blended, the sec- 


ond vacuum handling system shown 
in Fig. 6 is employed. In this system, 
the blending device is a conical hop- 
per divided into six sections by ver- 
tical partitions that do not extend to 
the bottom of the hopper. The bot- 
tom of the hopper is welded to a 3-in. 
stainless steel pipe tee, open at one 
side; its other side is connected by a 
3-in. stainless steel conveyor pipe 
to a second cyclone with bag filter 
and Spencer turbine-type vacuum 
producer on the roof. The capacity 
of this unit is 240 cfm at vacuum 
of 6 in. Hg. and it is driven by a 
10 hp motor. 

To blend two or more types of the 
plastic material, a predetermined 
weight of each is loaded into a com- 


.partment in the blending hopper. 


Individual lots are weighed to ob- 
(Continued on page 58) 





Fig. 6. Vacuum 
system withdraws 
up to six different 
varieties of plas- 
tic granules from 
sectionalized hop- 
per and conveys 
mixture to cy- 
clone, whence it open 
flows down for 
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900 /MOUSTRIAL JP OUSEKEEPING 
—A Case Study in Efficiency 


What is good industrial housekeeping? Of what does it consist? What 
does it accomplish? Bethlehem Steel Company has worked out the 
answers in an industry where answers are hard to get. Success means 
systematic thinking and working with continuous effort and persistence 
on a program with management and employee jointly responsible. In 
the end it means better operating results with lower costs, safe and 
healthful working conditions and an active community and civic spirit. 
Bethlehem’s basic approach to the problem is outlined in the article 


Gop INDUSTRIAL housekeep- 
ing is generally thought of in 
terms of physical cleanliness and 
order in a plant or department. In 
a broader sense, however, it stands 
for orderliness in every phase of a 
company’s business, in the thinking 
of management, the handling of fi- 
nancial affairs, sales and purchasing 
and in the mechanics of production. 
To maintain a constant program 
of good housekeeping has always 
been the policy of the Bethlehem 
Steel organization and the examples 
of industrial orderliness and main- 
tenance that are found in the com- 
pany’s plants, shipyards and other 
operations are outstanding. This 
program is conducted on a basis of 
joint responsibility of management 
and employees. It is a continuous 
process and experience demonstrates 
that when carried out systemati- 
cally it benefits both groups. 


Plant Maintenance. Bethlehem’s 
maintenance policy is based on the 
old adage “an ounce of prevention 
is worth a pound of cure.” A sched- 
ule of repairs and replacements for 
the upkeep of buildings and equip- 
ment is well planned in advance and 
followed through. Experience has 
demonstrated that by anticipating 
repairs costly interruptions to pro- 
duction are usually reduced. 

The scope of the housekeeping and 
maintenance program can be appre- 
ciated from the fact that several of 
the company’s plants approximate 
or exceed 500 buildings with up to 
15 miles of connecting roads. One 
shipyard alone occupies 140 acres. 

There must be kept on hand at 
each operation such supplies as 
window glass, paint, lumber, road 
paving material, roofing material, 
replacements for pipes, electrical 
supplies, machine repair and re- 


As the Chairman of Bethlehem Steel Corp. Stated the Problem, 


in a letter to employees, in the August issue of the Bethlehem Review 





Bethlehem Steel is nearing the com- 
pletion of its big post-war expansion 
program. The job of building new fa- 
cilities and replacing old ones has 
meant the expenditure of some 300 
million dollars. The program has been 
undertaken to increase capacity, to gain 
more efficient production, to offset as 
far as possible the present high costs, 
and to provide improved working con- 
ditions. 

Our plants are necessarily large and 
extensive, requiring the use of heavy 
machinery, massive tools and hot and 
cold processes. Orderliness, therefore, 
requires constant attention. The efforts 
we continually make to keep our plants 
in an orderly condition not only pro- 
duce safe and healthful working condi- 
tions and good operating results, but 
they are an important asset to the 
community as well. 

Good industrial housekeeping has 
been a fundamental policy of Bethie 
hem from the start, making for more 
efficient production, a better product 
and lower cost operation. Facilities 


alone, of course, do not bring the re- 
sults. Sound industrial housekeeping 
requires a central orderliness of 
thought, and a well-integrated manage- 
ment. It is an outward evidence that 
the basic principles are right, that the 
plan of organization works. 

Efficient housekeeping is a principle 
in which we all have an interest. A 
smoothly running plant means more 
production, greater security of employ- 
ment. A well-run company, with every- 
one doing his job under favorable condi- 
tions, is a company which can compete 
successfully. 

Bethlehem’s good housekeeping prac- 
tices reflect the cooperative effort of 
the employees as a whole. What has 
been accomplished makes an impressive 
record and an inspiration for the future. 
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placement parts and miscellaneous 
other items. This is in addition to all 
sorts of power equipment and tools, 
motor trucks, construction cranes, 
lifting devices and other labor sav- 
ing implements and machines which 
aid in maintenance of clean sur- 
roundings. 

Maintenance crews generally in- 
clude painters, carpenters, riggers, 
masons, brick layers, plasterers, 
welders, electricians, plumbers, 
steam fitters, pipe fitters and other 
trades along with the necessary su- 
pervisory personnel. 


Safety and Welfare. Good industri- 
al housekeeping and a comprehen- 
sive safety program go hand in hand, 
for in clean, orderly, well-main- 
tained plants, shipyards, and mines 
safety practices have cut industrial 
accidents to a minimum. 

Under the supervision of depart- 
mental superintendents and guid- 
ance of the medical department are 
the various welfare, or change 
rooms with their facilities for clean, 
sanitary storing of working clothes, 
showers and toilets. 

More recently built or remodeled 
welfare rooms, of which that of the 
Williamsport division of Bethlehem 
Steel Co. illustrated in the colored 
pages, is a good example, are 
equipped with individually air-con- 
ditioned lockers, terrazzo floors, 
germ-killing ultra-violet ray lamps 
along the walls, in addition to the 
usual shower and other sanitary fix- 
tures. 


Industrial Medicine. Bethlehem 
Steel Co. was one of the first com- 
panies of its size to have a division 
of industrial medicine, and has an 
impressive record in aiding the 
health and well-being of employees. 
Larger units of the company have 
full time medical supervision and 
the smaller units part time medical 
supervision with ful] time nursing 
service. 

Protective Agencies. Both the fire 


department and plant patrols are 
essential elements of good industrial 
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Bethlehem Operations 
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= —_ pe mill, Gautier division, 
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\ “Sen “See , and orderliness are charac- 
Neg teristic of this operation. 


A portion of machine shop 
at Lebanon plant, where 
contrasting colors are being 
used to advantage. P 
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<¢ Run-out table and coil- 
ing pit in the 56-in. continu- 
ous sheet-strip mill, Spar- 
rows Point. Note the use 
of yellow paint for safety. 


Lackawanna plant’s open hearth department illustrates that 
general order can be kept in the primary steel operations. > 


S.S. Gulflube, which was completed for the Gulf Oil Corp. early 
this year, shown at the fitting-out dock, Sparrows Point yard. V 


New welfare room at Wil- 
liamsport division. Indi- 
vidually air-conditioned 
lockers are seen on the left 
and germ-killing ultra-vio- 
let lights on walls at right.» 
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A Wire rope stranding de- 
partment at Williamsport 
division. Distinctive colors 
have been applied, with ma- 
chinery painted a soft shade 
of green. Controls are buff. 





A striking example of the use 
of color in a large steelmaking 
operation. 





Above: Soaking pits at Steelton 
plant. 

Right: Soaking pit control 
rooms, 
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Ore bridge at Rosedale, Johnstown plant. Lad- 
ders and railings are painted in safety colors. V 
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<4 Hoboken yard presents an orderly appearance, despite space 
limitations and the nature of the work in a ship repair yard. 


Street scene in Ellsworth, 
Pa., where Bethlehem oper- 
ates coal mines. Neat lawns 
and paved sidewalks contrib- 
ute to good housekeeping in 
this mining community. > 


Inside the entrance to Saucon 
division, Bethlehem plant. > 


4 Landscaping at one of the entrances to Johnstown plant. 

















Good Housekeeping Nuggets from Bethlehem’s Philosophy 





A place for everything and everything 
in its place. 

Good housekeeping is reflected in lower 
costs, waste prevention and improved 
production. 

Good industrial housekeeping means a 
Safer, a better, a more satisfying 
place in which to work. 

Proper illumination can increase pro- 
ductivity and efficiency. 

A clean well-kept plant or shipyard 
makes a favorable impression on visi- 
tors and is a good advertisement for 
the company. 

One careless person can ruin the efforts 
of 99 careful men. 


Good industrial housekeeping’ is the 
joint responsibility of management 
and employees. 


Good housekeeping is a never-ending 
job, requiring constant vigilance and 
regular clean-ups. 

The use of paint is an important re 
quirement in a good housekeeping 
program. 


In one Bethlehem plant alone there was 
consumed during 1947; 147,048 elec- 
tric light bulbs, 5,040 brooms, 3,750 
wet mops, 9,730 gallons of disinfect- 
ants, 42,922 packages of paper towels, 
30,289 bars of soap and 16,732 win- 
dow panes. Another plant purchased 
57,093 electric light bulbs and 1,944 
brooms. Still another used 21,020 
gallons of paint, 27,023 square feet 
of window glass, 81,640 electric light 
bulbs and 42,730 packages of paper 
towels. 





housekeeping. Firemen have at their 
disposal motorized apparatus thet 
would do credit to a large city, ex- 
tinguishers for all types of fires, mo- 
bile power plants and gas masks 
and inhalers. 


Clean-ups. In order to make a 
companywide good housekeeping 
program successful orderliness is a 
‘must.’ The concept of systematic 
thinking and working must be ap- 
plied ‘to each and every company 
activity for one careless person can 
ruin the efforts of 99 careful men. 
Clean-up programs for the disposal 
of dirt and refuse are necessary for 
an orderly and neat appearance. 

A good example of this is found 
in the Bethlehem shipyards. Scrap 
and waste materials that accumulate 
while a ship is building are de- 
posited in boxes hung on steel 
brackets on the outboard side of 
the ship. When these boxes are 
filled they are lifted away by cranes 
and dumped at collection points. 
On shipways a pipe system is used 
with 16 in. pipes located vertically 
at different points along the ship. 
At every level holes are arranged 
in the pipe for dumping the waste 
material which drops into the boxes 
on the ground. 


Landscaping.- In many Bethlehem 
operations, grading, planting, and 
paving have been used to make cer- 
tain plant areas more attractive. 
Such landscaping is given particular 
attention where the plant borders 
public streets and properties, espe- 
cially at plant approaches and gates. 


Employee Training. As important 
as having smoothly operating ma- 
chinery and a running inventory of 
materials is the constant supply of 
trained personnel to fill vacancies 
as they occur, meet the demands of 
expanding facilities and abnormal 
demands present in time of emer- 
gency. 

To supply such personnel there 
are several training programs in 
effect in most operations. These in- 
clude apprentice training, learner 


training and up-grading. The latter 
is particularly important for the em- 
ployee learns not only his own job 
but others connected with it so that 
when a vacancy occurs he is pre- 
pared to fill it. 

During any kind of training good 
industrial housekeeping is a part of 
the program. An employee who 
learns good housekeeping along with 
his job, will appreciate its value and 
will contribute throughout his work- 
ing hours to the orderliness and 
pleasantness of his place of work. 


Paint, Color and Lighting 


Paint, color and lighting are so 
inter-related that it is difficult to 
separate them industrially. Painting 
of equipment and shop interiors en- 
hances natural lighting and supple- 
ments artificial illumination. 

Proper illumination increases pro- 
ductivity and efficiency. Proper 
illumination also is a decided aid in 
any safety program for it decreases 
the chances of accidents by eliminat- 
ing badly lighted passages or dark 
stairways. It also aids maintenance 
for it has been said many times that 
in well lighted corners no dirt and 
trash accumulates. 

In addition, to its uses as a pres- 
ervative, paint has an important 
application as'a means of identifica- 


tion and for safety purposes. Pipes 
and mains have been coded by color, 
and fire-fighting apparatus and spe- 
cial safety equipment have been 
painted to increase their efficiency 
through prompt use without mistake. 
Red is associated with either fire or 
danger. Bethlehem employees have 
also come to know that safety lanes 
or aisles are marked with white, 
yellow or some other distinctive 
color. 

In recent years, color has played 
an additional role. It is used to en- 
hance artificial illumination and re- 
duce eye fatigue. The use of color 
in this way differs somewhat from 
ordinary painting in that it takes 
into account the human or psycho- 
logical factor as well as physical 
elements. In correctly illuminated 
and painted interiors morale. im- 
proves, chance of accident decreases 
and production consequently in- 
creases. 

For example, a machine painted a 
color to reflect rather than absorb 
light increases the usable light at 
the point where it is needed most. 
Moving parts and controls when 
painted a contrasting color enable 
the operator to readily identify the 
controls and to avoid possible injury 
from fumbling. The background of 
the working area, walls, floors and 
ceilings. when painted a_ spotlight 
color which highlights the machine, 
reduces blinding glares, and relieves 
eye strain by increasing visibility. 

An example of such painting can 
be found at the Williamsport, Pa. 
division in the wire rope mill. As 
can be seen in the picture on the 
color pages, machinery is painted a 
soft shade of green, and controls 
are painted a contrasting buff. Mov- 
ing lift trucks and similar equip- 
ment are painted a bright yellow 
as an additional safety factor. 

Examples of a larger steel opera- 
tion are the soaking pits and control 
room at the Steelton, Pa. plant 
where pit covers and walls are a 
bright, natural steel color. Cranes 
are painted green, safety railings a 
bright yellow and wire rope reel 
casings, housing the rope which pulls 
back the pit covers, are orange. 





Mechanized equip- 
ment is used ex- 
tensively to cut 
down time spent 


sJsom clean up and 


repairs 
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GROUPED CABLE - 


Testing, Installation and Replacement 


This article points out how the periodic use of a megger for meas- 
uring insulation resistance should be conducted . . . Standard meth- 
od of wrapping cables with asbestos tape and soaking in thin solu- 
tion of silicate of soda .. . Lead-sheathed cable not free of hazards 
.. . Use of compressed carbon dioxide in air-tight boxes . . . Pro- 
tection against short circuits by use of leather, fiber, rubber sleeves 





By R. H. OPPERMANN, Engineer, Associated Factory Mutual Fire Insurance Companies 


VERY IMPORTANT item in 
keeping an industrial plant safe 
is the recognition of existing grouped 
combustible insulated cables and the 
hazard they represent. A short cir- 
cuit, ground, or open circuit are in 


Bd 





Fig. 1. This grouped cable installation 
was completely hidden and lost until a 
fire revealed its location and resulted 
in a costly shutdown of manufacturing 
operation and loss of production 


such an area only too often results 
in a fire in the cable insulation and 
a costly power shutdown, even 
though the electrical circuits in- 
volved are properly protected with 
fuses or circuit breakers. Protective 





Fig. 2. This photograph shows a rear 

view of the same installation as the 

one in Fig. 1. The sheet metal plates 

with the safety signs have been re- 
moved in this photograph 


devices will usually operate but the 
fire continues to burn until extin- 
guished or until all of the combus- 
tible insulation is consumed. 

Grouped power cables are located 
in junction boxes, pull boxes, splice 
boxes, behind switchboards, in 
trenches, tunnels, shafts, manholes, 
and pits—all installed in the con- 
ventional manner. Grouped travel- 
ing elevator cables in high buildings 
present a similar hazard when they 
have combustible insulation. The 
hazard is overlooked because such 
installations are customary practice, 
or because the existence of grouped 
cables is forgotten or not known. 

An installation of low voltage 
cable made today appears similar to 
one made twenty years ago, but 
there may be a big difference in fire 
hazard. The cables in both instances 
are rubber covered with a braided 
outer covering; but the outer cover- 
ing of twenty years ago may be com- 
bustible, while that of today may be 
flame-retardant. Fire spreads in 
combustible braiding. Flame-retard- 
ant covering limits the trouble to 
where it started or its proximity. 
Not until 1933 did the National- Elec- 
trical Code require covering of Type 
R cables with flame-retardant ma- 
terials; by that time experience had 
showed the need of such require- 
ment. This is not to say that all 
Type R cable installed since 1933 is 
flame-retardant. Undoubtedly, there 
were stocks of older cable on hand 
which were used after that date. 
Also, it is known that combustible 
insulated wires and cables were in- 
stalled for industrial distribution 
during the war years when speed in 
construction was of paramount im- 
portance. 

Ignorance of the existence of 
grouped cables in industrial plants 
is not uncommon. Engineers or elec- 
tricians who were on the job when 
the installation was made, perhaps a 
number of years ago, can easily for- 
get the cable locations especially 
when there has been no need, either 
through additions, changes, or diffi- 
culties, to come in contact with them. 
New engineers and_ electricians 


40 NOVEMBER, 1948—PLANT ENGINEERING—Chicago, Ill. 








naturally would not know where 
they are located unless there had 
been trouble or unless a_ special 
search or tracing out of circuits 
was instituted. Even then, a painted 
cable is likely to be mistaken for 
an asbestos-insulated cable; and 
when a lead-sheathed cable is en- 
countered, it frequently is dismissed 
as being unburnable. Lead-sheath- 
ed cables are just as vulnerable, 
as the lead melts in a fire and the 
effect is the same whether the in- 
terior is varnished cambric cr oil- 
filled. 

Figure 1 shows a_ prominent, 
though somewhat concealed, low- 
voltage grouped cable shaft in a 
paper mill in which a fire caused 
large property damage and a pro- 
longed shut-down of almost the en- 
tire plant. The shaft was located 
between an “I” and channel column, 
the space between being enclosed 
with sheet metal on which were 
painted safety signs. The shaft was 
in existence for many years, during 
which time the danger was not 
recognized. When arcing occurred, 
automatic over-current devices on 
the circuits operated satisfactorily, 
but too late to prevent ignition of 
cable insulation. Only prompt dis- 
covery of the fire prevented the 
wood floor from being ignited. Fig- 
ure 2 shows the other side of the 
shaft after sheet metal plates had 
been removed. The tagged cables on 
both illustrations are new jumpers 
which were temporarily installed 
after the fire to allow resumption of 
mill production. Final re-installation 
of the distribution lines was with 
flame-retardant insulated cables in 
rigid conduit with a minimum of 
junction boxes. 


Causes of Fires 

There are many causes for fires 
in grouped combustible insulated 
cables. Fires due to arcs from short 
circuits and grounds: predominate. 
A taped end of a conductor in a 
metal box, when subjected to the 
heat and dryness in the box, can 
eventually result in a fault to ground, 
the arc from which would initiate 
the fire. A somewhat common oc- 
currence is the short circuit estab- 
lished by the breakdown of insula- 
tion where a cable rests on the metal 
bushing end of a conduit in a junc- 
tion box. Lead-sheathed cables are 
especially susceptible in these in- 
stances, although many cases of such 
a short circuit have been placed on 
record with Type R cables. 

One manufacturer has recognized 
this hazard and has placed on the 
market a bushing with an insulated 
collar. Other means of combatting 
this hazard include the use of 
leather, fiber, or rubber sleeves. Im- 
properly soldered or loosely bolted 
lugs can result in heating, and the 
danger is multiplied when there is 
a strain in the conductor to which 
they are attached. Heat may also 





Fig. 3. The possibility of arcs occurring in this maze of grouped combustible 

cables was high. Fig. 4. Right: Recognizing the danger in the condition shown 

in Fig. 3. the plant engineering department systematically replaced the installa- 
tion and installed new cables with flame-retardant covering 


result in any high resistance joint 
or splice between conductors, which 
progressively becomes worse. The 
heat from the passage of current in 
conductors, inductive heating from 
alternating currents as when cables 
individually enter a metal box, the 
lack of ventilation, and mechanical 
vibration, are all factors contribut- 
ing to a possible loss. 

After having found and recognized 
these hazardous “bottlenecks” in the 
distribution system, the question 
arises “What can be done about 
them?” The standard method recom- 
mended by the Associated Factory 
Mutual Fire Insurance Companies is 
to wrap each cable with 2-in. 
asbestos tape applied with a 50 per 
cent lap, and then to saturate thor- 
oughly the wrapping with a thin 
solution (specific gravity 1.15) of 
silicate of soda. The asbestos tape 
should be at least 7s in. thick for 
conductors up to No. 0 and % in. 
thick for larger sizes. Asbestos outer 
coverings should not extend directly 
to bare live conductors at the end 
of the cable but should stop about 
3 in. from the bare parts to prevent 
leakage over the outer covering. 

Lead-sheathed cable requires a 
similar covering although the same 
thing is sometimes accomplished by 
covering the cable with a cement- 
asbestos compound. Wrapping of 
the cable will not prevent arcing 
and some fire may occur at the arc, 
but the wrapping on adjacent cables 
will prevent fire from spreading to 
them and thus confine the interrup- 
tion to one or two cables. The re- 
pairs are relatively minor compared 
with the major shut-down which 
would have occurred. 

Sometimes when viewing the mag- 
nitude of the work to be done, it is 
natural to seek an easier way that 
flameproofing could be affected, as 
well as to study the practical diffi- 
culties that may be encountered. 
With regard to the latter, the rubber 
insulation on conductors in boxes 
often becomes dry and brittle with 
age, and when it is necessary to 


move the cables in order to make 
room for the wrapping operation, the 
insulation is likely to be impaired 
at the point of bend. This can hap- 
pen well back in the conduit. As a 
rule, when the insulation is in such 
a condition, consideration should be 
given to replacement with new 
flame-retardant insulated cable. 
Only in special instances will any- 
thing else suffice. There are situa- 
tions in fairly air-tight boxes where 
an economically feasible alternative 
would be to protect the cables 
against fire by a supply of com- 
pressed carbon dioxide made auto- 
matically available through nozzles 
into a box by means of a heat- 
actuated device in the box. Another 
more or less ingenious method that 
has been used in a trench of low- 
voltage lead-sheathed cables is to 
install automatic sprinklers in the 
trench connected to and supplied 
from the plant sprinkler system. 
Still another method is to provide 
thick tight asbestos board barriers 
between circuits in pull boxes. This 
is seldom practical, however, except 
where the cables are pulled in after 
the asbestos barriers are provided. 
The periodic use of a megger for 
measuring insulation resistance is 
put forth by a few plant engineers 
as a means of forecasting insulation 
breakdowns in grouped cable areas. 
It cannot be denied that the use of a 
megger is excellent practice which 
should be continued. In many cases, 
it can determine when cable is at 
the point of failure, but the method 
is not entirely dependable—first be- 
cause it is subject to the human ele- 
ment, and second, because failures 
do occur without warning. The lat- 
ter is borne out by the experience 
of public utilities and others who 
have cable failures, even though 
careful periodic use of a megger is 
resorted to. Megger readings, to be 
of greatest value, should be made 
at regular intervals and records of 
the results recorded. In this way, 
any radical changes in insulation 
resistance can be promptly noted. 
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Electric Heating Costs 


for Industry 





Costs of installation of electric unit heaters .. . Actual heeting costs 


at Mountain City Mill Co. given for three years . 


. . Installation and 


operating costs at Southern Electrical Corp. and Chris-Craft Corp. also 
discussed . . . Heating epuipment space now available for other work 


By W. G. DAVIES, JR., Chief Power Sales Engineer, 
Electric Power Board of Chattanooga 


FOR MANY YEARS the Mountain 

City Mill of Chattanooga, Tenn. 
was very proud of its stoker fired 
boilers and its steam engine drive. 
When TVA power rates were put in 
effect in its territory, the decision 
was made to motorize its drive and 
abandon the steam engine with sav- 
ings of about 5 cents per barrel of 
flour produced. 

For several years the steam plant 
was operated for six heating months 
of the year using between 700 and 
800 t of coal for the season and with 
a heating plant payroll of about 
$500 per month for 24 h a day op- 
eration. 

When the price of coal started up- 
ward in 1944 and 1945, the manage- 
ment of the mill began to assemble 
data on other means of heating. A 
new and more suitable steam heat- 
ing system could not be delivered 
in any reasonable time and each 
manufacturer wanted an indefinite 
price based on prices at the time of 
delivery. And, at that, no boiler 
manufacturer was interested in the 
order. 

A personal friend of the mill man- 


The figures for electric heating in the several indus- 
trial plants mentioned in this article are based on 
TVA rates for electric power and will not be repre 
sentative of all sections of the country 


tir 








ager had recently interested himself 
in a line of electric heaters which 
had made a good record on TVA 
construction projects and on Navy 
submarines during the war. This 
friend had a complete layout engi- 
neered using electric heaters, and 
the proposal looked good. 

The mill is'5 stories high and has 
a volume of 598,650 cu ft. Fifty elec- 
tric unit heaters varying in size 
from 7% to 20 kw were suggested. 
having a total connected load of 655 
kw. 

The former steam costs had been 
approximately $3,120 per year for 
labor and $2,800 for coal at $4.00 per 
ton. (Coal in the winter of 1948 
reached $8.75). Against this former 
cost of $5,920 per heating season an 
electric operating cost of $4,000 to 
$5,000 was ‘forecast. 

The first cost of the electric in- 
stallation was $10,000 for the heaters 
and $9,200 for the wiring and instal- 
lation. $5,000 was also spent to in- 
sulate the ceiling of the fifth floor 
and on some overdue maintenance 
work on the windows to make them 
fit tighter. 

So, by the expenditure of approxi- 
mately $25,000 on a project that was 
pioneering a new type of industrial 


Fig. 1. This photo- 
graph of an elec- 
tric unit heater 
installation at 
Mountain City 
Mill Co. shows the 
thermostatic con- 
trols which are 
used throughout 
the plant. Manu- 
facturer of the 
unit heater states 
that protection 
against fire and 
explosion hazards 
was achieved by 
enclosed construc- 
tion of the heating 
element 





Table I. Heating costs at Mountain 
City Mill Co. for the season of 1945-46 








kw Demand 





Heating Chargeable Increase In 

kwh to Heating Power Bil 

Oct. 40,000 57 $177.00 
Nov. 60,000 100 280.00 
Dec. 140,000 420 840.00 
Jan. 125,000 115 490.00 
Feb. 110,000 150 480.00 
Mar. 60,000 — 180.00 
Apr. 40,000 ~ 120.00 
575,000 $2,567.00 





Note—The electric power rate figures $1.00 per KW 
demand and KWH at 0.3c. 


Table II. Heating costs at Mountain 
City Mill Co. for the season of 1946-47 








kw Demand 





Heating Chargeable Increase In 

kwh to Heating Power Bill 

Oct. == oo — 
Nov. —- oo oo 
Dec. 40,000 568 $ 688.00 
Jan. 184,00 "  §32 1086.00 
Feb. 230,000 532 1222.00 
Mar. 188,000 378 942.00 
Apr. 100,000 196 496.00 
652,000 $4,434.00 





Table III. Heating costs at Mountain 
City Mill Co. for the season of 1947-48 








kw Demand 





Heating Chargeable Increase In 

kwh to Heating Power Bill 

Oct. 1,000 21 $ 51.00 
Nov. 38,000 136 250.00 
Dec. 47,600 136 278.80 
Jan. 74,000 196 418.00 
Feb. 47,600 112 254.80 
Mar. 40,400 160 281.20 
Apr. 18,800 110 166.00 
267,400 $1,700.20 





heating—at least for such large 
areas—the Mountain City Mill Co. 
has made a good investment. Heat- 
ing costs for the past three years 
have been shown in Tables I, II and 
III. 

The price of coal increased that 
winter from $4.00 to almost $5.50 
per ton. The old plant would have 
required $3,120 in labor and at an 
average of $5.00 per ton, coal would 
have cost $3,500. The electric cost 
was $2,567 against $6,620 if the old 
steam plant had been operated. The 
first year’s saving was $4,053.00. 
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The price of electricity remained 
the same but heating requirements 
prevented the good diversity of heat- 
ing demands, which was obtained 
in the previous year. 

However, coal prices increased 
from $5.50 to almost $7.00 during 
this year. Labor prices increased 
too, but the labor item was kept at 
$3,120 for the year and coal averag- 
ing $6.25 would have cost $4,375 or 
a total of $7,495. A saving of $3,061 
was realized. 

Power rates remained the same. 
Economics were made in heating due 
to one shift operation as compared 
to three shift operation in the previ- 
ous year. Labor rates increased but 
the labor item will remain at $3,120. 
Coal increased from $7.00 a ton to 
$8.50. Using an average of $7.75 the 
coal bill would have been $5,325 or 
a total heating cost of $8,445 for 
steam. The saving this year was 
$3,625. 

To sum up, this plant saved, in 
three years, $10,739 that would have 
been lost if the new type of heating 
had not been installed. 

The Southern Electrical Corp. 
bought an old war plant in 1946 and 
completely remodeled it. The old 
steam heating system was inade- 
quate and had to be abandoned be- 
cause of its worn out condition. In 
the new arrangement, the plant was 
renovated—new concrete floors 
poured, walls painted and the ceil- 
ing was lined with aluminum foil 
refective insulation. Roof trusses 
were also painted aluminum. 


Table IV. Heating costs at Southern 
Electrical Corp. for the season of 











1946-1947 

; kw kwh Amount 
Dec. 224 62,400 $583.60 
Jan. 300 97,400 790.40 
Feb. 303 103,600 820.80 
Mar. 301 119,600 887.48 
Apr. 251 45,600 503.40 

428,600 $3,585.68 





Table V. Heating costs at Southern 
Electrical Corp. for the season of 











1947-1948 

kw kwh Amount 

Oct. 73 4,320 $ 85.96 
Nov. 192 30,700 309.00 
Dec. 223 73,920 444.70 
Jan. 370 100,320 670.96 
Feb. 307 104,480 620.44 
Mar. 334 46,080 472.24 
Apr. 312 24,960 384.88 
384,680 $2,978.18 





Table VI. Heating costs at Chris-Craft 
Corp. for the season of 1947-1948 














kw kwh Amount 

Oct. 46 18,500 $120.00 
Nov. 178 30,000 298.00 
Dec. 253 106,000 625.00 
Jan. 270 140,000 744.00 
Feb. 270 145,000 759.00 
Mar. 115 46,000 391.00 
Apr. 46 18,500 120.00 
504,000 $3,057.00 





Fig. 2. This was 
the room formerly 
occupied by the 
boiler room. This 
section of the 
plant is now prof- 
itably used for the 
storage of bulk 
hay material which 
forms basis for 
mixed hay-molas- 
ses sweet feed 


The heating system for the plant 
was laid out to be completely elec- 
tric using unit type heaters. The 
volume of the plant is 822,000 cu ft 
all on one floor and 505 kw in heat- 
ing was installed. Working condi- 
tions have been excellent with 
electric heat in the past two heating 
seasons and costs were moderate. 

The added costs for electric heat 
are on the 3 mill step for kwh plus 
the demand at $1.00 per kw. It will 
be noticed from Tables IV and V 
that the heating demand diversifies 
well. The average size of heaters 
are approximately 15 kw and in the 


total 505 kw, by leaving all heaters .- 


on thermostatic control the maxi- 
mum. diversified demand on the 
heaters was only 370 kw when the 
thermometer outside was 8 F. This 
does not take into consideration 
other diversity in demand between 
the heating and the motor load. 





The record of the heating circuit 
at the Southern Electric Corp. was 
as shown in Tables IV and V. 

The Chris-Craft Corp. took over 
a former textile mill for its Chatta- 
nooga plant pending the erection of 
a new mill. The existing boiler in- 
stallation was beyond repair and as 
a new mill was planned, the com- 
pany did not want to spend more 
than absolutely necessary to pro- 
vide heating for the winter months. 
The building has two stories and a 
volume of 754,000 cu ft. Electric 
unit heaters of 10, 15 and 20 kw 
sizes, totalling 350 kw, were installed 
at a total cost installed of approxi- 
mately $35.00 per kw. This included 
the heaters and the wiring. 

The mill was kept very comforta- 
ble in weather down to 8 F and the 
heaters were thermostatically con- 
trolled for the whole time. The cost 
record is as shown in Table VI. 


When to Use a Safety Pulley 


Contributed by Carl F. Miner 


IF THE SPACE “G” between two pul- 
leys is less than 1.5 times the width 
of the widest adjacent belt, the situ- 
ation may be dangerous. In the 
event that the belt runs off its pul- 
leys it is likely to get caught be- 
tween the pulleys and be broken. It 
may even pull down the shafting, 
pulleys and hangers. 

This condition is easily remedied 
by placing a pulley in the vacant 
space, as shown in the accompany- 
ing sketch, so that the belt cannot 
drop into the space and get caught. 
The diameter of this additional pul- 
ley should not be less than the 
diameter of the smaller pulley and 
not greater than the larger pulley. 

Also, when a belt runs off a pulley 
that is located adjacent to a hanger, 
the situation is hazardous unless 
provision is made to prevent catch- 
ing of the belt between the hanger 
and pulley. This can usually be 
done by attaching a hook or guard 
to the hanger in such a way that the 


belt will drop onto the hook or guard 
when it runs off the pulley. Entan- 
gling will then be impossible. 
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The drawing above illustrates how the 
space-filling safety pulley may be used 
when the distance ‘‘G’’ is not sufficient 
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Power Circuit Layouts for 
Heavy Welding 


By MERLE P. SPURRELL, 
Field Engineer, 
Bulldog Electric Products Co. 


Part II* Welding data, preparation and use... Voltage drop charts 
... Temperature rise charts .. . Detailed calculations for a system of 


six welders . 
drops . 
. . . Safety factors . 


PART I DEALT with the funda- 

mental factors involved in weld- 
ing distribution systems, namely, 
voltage drop and temperature rise. 
A welding load is a pulsating load, 
and to determine its heating effect 
it is necessary to calculate the con- 
tinuous load which have the same 
heating effect. This is known as 
the equivalent continuous thermal 
load or ECTL and may be deter- 
mined from Eq. 4. 

By definition the nameplate rat- 
ing of a welder is the maximum 
current that can be impressed on a 
welding machine transformer at a 





* Part I appeared in the October issue of 
PLANT ENGINEERING, page 24 his in- 
cluded Eq. 1 to 7, Tables I and II and 
Fig. 1 and 2. Figure 2 is reproduced in 
Part II, the others are not repeated. 


. . Primary voltage regulation . 
. . Low voltage system drops and the effect of power factor 
. . Protection, fuses and circuit breakers .. . 


. . Transformer voltage 


50 per cent Duty Cycle with the 
“On” time not exceeding one min- 
ute. The relationship between the 
nameplate rating NPR and the con- 
tinuous rating (CR) is expressed by 
Eq. 3. These two equations are 
similar and the maximum ECTL 
therefore should not exceed 0.707 of 
the NPR. 

On a battery of welders, experi- 
ence shows that the total ECTL can 
be taken as 100 per cent ECTL of 
the largest welder plus 60 per cent 
of the sum of the ECTL’s of the rest 
of the machines. 

Voltage drop calculations should 
be made in three steps: (1) the 
high voltage system; (2) the power 
transformer; and (3) the low voltage 
feeders. The sum of these three 
voltage drops should not exceed 


the allowable (voltage drop) limit 
required by the particular job. Fig- 
ures for the drop in the high voltage 
system can be obtained from the 
power company. The voltage drop 
in the transformer can be calculated 
accurately enough from Eq. 6. Volt- 
age drop in the low voltage feeder 
can be calculated from charts. 

To do a good and economical job 
of designing a welder distribution 
system, certain advance information 
shown by Table III is necessary. 
Fig. 3 shows an excellent example 
of this information, concisely com- 
piled and readily available. 

This data sheet was prepared by 
Chevrolet Gear & Axle in Detroit. 
Similar data sheets are kept on 
every welding job in service and are 
helpful in predicting current de- 
mands on new jobs by referring to 
charts of machines already doing 
similar work. 

The following is a simple example 
using the forementioned formulas. 
The problem is to feed two 50, two 
75, a 300 and a 175 kva welders with 
single phase current at 440 v. The 
arrangement and date are shown 
by Fig. 2. 

It is first necessary to calculate 
the Duty Cycle and equivalent con- 
tinuous thermal loadings of each of 
these machines. The Duty Cycle is 
the ratio of cycles “On” time to total 
time. The duty cycle of the 50 kva 
welder would equal 15 cy per weld 










































































75 KVA SPOT 7T5KVA 300KVA SOKVA 
( goed SEAM BUTT SPOT 
= 200' 30' 30° 20' 10° 30 
( VENT. LO-X FEEDER = 
| a 
dh SWBD. 
I75KVA 50 KVA 
BUTT SPOT 
NO. |NAME PLATE| TYPE /PF. KVA CYCLES |WELDSPER|SEQ. DUTY CYCLE /EQUIV. CONTINUOUS 
KVA DUR.WELD/PER.WELD| SEQUENCE |PER HR. THERMAL LOADING 
| | sokva |spot |j6o% 90kva | 15 4 240 | StsxES0.666% |90x V06E +231 KVA. 
2 | SOKVA |SPOT J60%I20KVA | 15 6 200 | PeSx200 483% |120x VOSS +346 KVA. 
3 | 75 KVA |SPOT|SO%ISOKVA | 20 10 150 | SOxtOx ISO 139% |150x Vi9 * 95.9 KVA. 
4 | 175 KVA | BUTT|30% 525KVA | 300 | 40 | S00nm+5.5%  |525xV055 «123 KVA. 
5 | 300KVA | BUTT |30%600KVA | 600 30 | $0QkuS0.93% [600% V085 * 172 KVA. 
6-| 75 KVA |SEAM|50%| 75 KVA 2 | ISWELDS/secicont) | BOOS 20% + | 75x VOSO = 52.5 kVA. 
Fig. 2. Sketch of the welder layout and data as used in the example. Data in the first 7 columns are necessary in order to 
calculate the duty cycle and equivalent continuous thermal] loading as shown in the last two columns 
ad NOVEMBER, 1948—PLANT ENGINEERING—Chicago, Ill. 














times 4 welds per piece times 240 
pes. per hr divided by 216,000 cy per 
hr or 6.66 per cent. 

By the same method, the duty 
cycle of the five other welders are 
found. The figures are shown in 
column 9 of Fig. 2. The ECTL’s of 
the individual machines can be cal- 
culated by Eq. 4. The ECTL of the 
first 50 kva machine is 


90 x \/ 0.066 = 23.1 kva 


The ECTL for the remaining ma- 
chines are tabulated in column 10 
of Fig. 2. After the calculations are 
made the ECTL should be checked 
against the name plate rating to be 
sure the capacity of the machine is 
not exceeded. 

To obtain a starting point for de- 
termining the distribution system 
for this group of welders, it is nec- 
essary to caleulate the total ECTL 
of all the welders. This is 100 per 
cent of the ECT of the largest 


welder, plus 60 per cent of the sum 
of the ECTL’s of the remaining 
welders. The ECTL of the largest 
welder is 172 kva. The ECTL of the 
remaining welders adds up to 289.1. 
The approximate ECTL of all the 
welders then equals 


172 +. (0.6 x 289.1) = 345.4 kva 


At 440 v this would equal 784 amp 
or approximately 800 amp. 

From a temperature rise chart, of 
which Fig. 4 is an example, it can 
be determined that if 800 amp Lo-X 
Duct will fulfill the voltage drop re- 
quirements, the temperature rise 
would be about 26 C above ambient. 

For purposes of the problem, first 
try a 500 kva transformer supply 
bank, 440 v, single phase, with an 
impedance of 3 per cent. Suppose, 
for the purposes of this problem, 
that it has been decided that the 
maximum allowable drop shall be 
10 per cent with two welders operat- 
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2 Machine No. 8145 DIAL SETTING CHANGE RECORD 
a $ Manufacture Swift 
8 K.VeAe 800 Weld Time - 37 Int, 
+ Volts 4uo Low Press. - 68 Low 
s Type 40-X Hi Prese, - 30 Low 
an Plant 3 
$a Bay D-7 Dept. 30 
ye 
» Name Tapping plate to frt cross member 
- No, 159 
Oe Model of car Deluxe Master 
Metal Specifications GM 1010 
Max, 480 394~ TOTAL FOR | 
ee Min, 40 GOMPLETE WELD 
4 Max. 470 
Li At Breaker Min, 430 
Pe n 
Max. 4470 
At Welder Min, 430 
_ Open Circuit Max. 7.2 
a3 Min. 7. 
ced 
Closed Circuit Max. 2.4 
Soo . Min, 2.2 
= Regulator Tap Setting 1 
Max. 1800 
Primary Amperes Min, 1700 
Max. 70 
Weld Time (In Cycles) Min, 60 
Normal _65 
Area of weld found Max, .120 sq, in. 
by test Min, .100 8q.ine \ 4 press off: 
Shut height between dies 6 1/48 prog Bg re 
Low Press Hi Press 
Pressure (Hyd) Max. 
sa Min, 150 900 
& 8 che Saearee Norm, 160 800 
z* Knuckle angle 
bs air gap in solenoid (plunger) 
2 Length of spring compress 
yt coal on driving motor (K.W.) 7 Amp (Idle) 10 Amp (Low P) 20 Amp (Hi P) 
gs Stock burned away during flash 
as Stock compressed during upset 
#2 a1 Low = 6160# 
Pressure on Head 38.5 sq. in, Air 0 
S Magnetic High- 30, 800# 
a2 (in pounds) area of Hyd. Cyl. Neshanical & ’ 
Pressure on stock (lbs./eq. in.) (L.P.12,220#) (H.P. 61, 600%) 








SKETCH OF PART SHOWING POSITIONS AND AREA TO BE WELDED: 





SECTION THROUGH 
CENTER 








TAPPING PLATE 
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Fig. 3. General welder inspection and data sheet as used at the Gear & Axle 
Plant of the Chevrolet Motor Div. of GMC 


Table III. Data which should be known 
in advance for calculating design of an 
economical welder distribution system 





1. Name and address of welder manu- 
facturer. 

2. Type of welder (spot, projection, 
flash, seam, etc.) 

3. Welder manufacturer’s catalog and 
serial number. 

4. Transformer ratings of welding 
machines (based on 50 per cent Duty 
Cycle). 

5. Primary voltage, frequency and 
phase on which welding transformer 
operates. 

6. Maximum open circuit secondary 
voltage of welding transformer. 

7. Minimum open circuit secondary 
voltage of welding transformer. 

8. Maximum secondary current of 
welding transformer at maximum sec- 
ondary voltage and minimum throat 
spacing. 

9. Kva of welder (during weld.) 

10. Duty Cycle of each welder, based 
on anticipated production schedule. 

11. Power factor of each welder. 

12. Supply transformer rating in kva 
(total kva). 

13. Number of supply transformers 
per welder bank. 

14. Specify single or three phase 
supply transformers. 

15. Supply transformer impedance. 

16. Supply transformer secondary 
voltage. 

17. Supply transformer primary volt- 
age. 

18. Specify single or three phase 
welder feeder system. 

19. Percentage voltage drop permis- 
sible from high voltage terminals of 
supply transformers to primary ter- 
minals of welder transformers. 

20. Percentage voltage drop of high 
voltage system to primary terminals of 
supply transformers (consult power 
company ). 

21. Maximum short circuit kva avail- 
able at primary terminals of supply 
transformers (consult power company). 





ing simultaneously. This is reason- 
able because one welder has a 50 
per cent duty cycle and is therefore 
operating half the time and one can 
expect to have two simultaneous 
welds 50 per cent of the time. 

The worst condition is when welds 
oecur on the seam welder and the 
300 kva butt welder simultaneously. 
The percentage voltage drop will be 
calculated on this basis. Suppose, 
also, that the utility company states 
that the primary voltage regulation 
will not exceed 1 per cent. 

The voltage drop in the transfor- 
mer is calculated from Eq. 6. 

Total kva during weld, with the 
300 kva butt welder and the 75 kva 
seam welder operating simultane- 
ously will be 600 plus 75 or 675 kva. 
Voltage drop in the supply trans- 
former would then be 

he A 4 
oa or 4.05% 


As 800 amp is the continuous cur- 


NOVEMBER, 1948—PLANT ENGINEERING—Chicago, ll. 45 








rent capacity required, it is seen 
that the duct may be required to 
carry a total current during weld 
of 675/440 or 1530 amp. Referring 
to a voltage drop chart, Fig. 5, for 
single phase Lo-X Duct, it is seen 
that 800 amp, single phase duct has 
a voltage drop, at a 50 per cent 
power factor, of almost 0.000,034 v 
drop per ampere per foot. The 50 
per cent power factor used is great- 
er than the power factor of the 
welders. However, the voltage drop 
at 50 per cent power factor, and this 
introduces a small safety factor. 

Since the chart Fig. 5 gives the 
voltage drop per ampere per foot, 
it is necessary to multiply this fig- 
ure by the product of the total 
footage carrying the current times 
the total amperage which will be 
carried at one time. The voltage 
drop in the feeder would then equal 
280 ft x 1530 amp x 0.000.034 v per 
amp per ft. This equals 14.6 v or 
3.32 per cent. 

The total voltage drop would then 
equal 1 per cent drop in the primary 
system, plus 4.05 per cent drop in 
the supply transformer plus 3.32 per 
cent drop in the distribution system. 
This gives 8.37 per cent as the total 
voltage drop, which happily is below 
the required 10 per cent maximum 
allowable drop with two simultane- 
ous welds. In practice the right 
combination is seldom obtained on 
the first try. 

If the answer is not below the 
allowable maximum voltage drop, 
one or all of three things may be 
done: 1, use lower impedance trans- 
formers; 2, increase the capacity of 

(Continued on page 57) 
Table IV. Pertinent points to remember 


when designing distribution systems for 
electric welders 


sy 








1. Serve welders from the highest 
voltage source possible. 

2. Use low impedance power trans- 
former where possible. 

3. Keep welders close to step down 
transformers and avoid long secondary 
runs. 

4. Keep the going and return con 
ductors close together, in contact if 
possible, because due to the low power 
factor of the load, reactance has greater 
effect than resistance. 

5. Do not use over 500 mcm cables 
for welder circuits. Again due to the 
low power factor of the load, the in- 
crease in interaxial distances for larger 
cables increases the effective circuit 
impedance more than the increase in 
cross-sectional area of the conductor 
decreased it. If more than 500 mcm 
area is required use more than one cable. 

6. Do not run welder circuits close to 
and parallel with steel members. This 
will increase the voltage drop. 

7. Don’t chisel on circuit capacity 
for welder circuits. It is less expensive 
to install excess capacity in the first 
place than to change circuits if ex 
cessive voltage drop occurs. 

8. If at all possible, install welding 
supply transformers and distribution 
systems separate from the power sys- 
tem, in order to obtain the best possible 
voltage regulation. 
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Heating With Rubber Pads 


Contributed by Goodyear Tire and Rubber Company 


A sHEET of Pliotherm becomes a 
heating element simply by attaching 
suitable electric connections to it. 
Best applied during vulcanization of 
the complete heater, these connec- 
tions are ultimately joined to a rub- 
ber sheathed cord or cable lead. By 
vulcanizing the rubber cord into the 
heater proper, firm mechanical an- 
chorage is provided, as well as a 
waterproof seal. 

Pliotherm, product of a new tech- 
nique in rubber compounding, is 
actually a conductor of electricity. 
Yet, in all other respects, it retains 
the physical appearance and charac- 
teristics of rubber. By definition, it 
is an elastomeric material, which by 
proper compounding is capable of 
conducting electricity either for 
transformation into thermal energy, 
or for the dissipation of electrical 
charges. 

The Pliotherm sheet is sandwiched 


between electrically insulating cover 
plies of rubber or rubberized fabric, 
and the entire mass is bonded to- 
gether in the manner of conventional 
plied up rubber articles. 

Because stretching contributes to 
resistance rise, Pliotherm heaters 
are constructed with fabric reinforc- 
ing ply to limit this stretch. While 
this does not materially affect the 
flexibility of the heater, it does, of 
course, prohibit application to a 
compound curvature. 

For practical purposes, best results 
are obtained by using black, dark 
brown, red, or green. Exterior fin- 
ish may be relatively smooth with a 
very faint fabric imprint, or with a 
more definite mat finish. A high 
gloss finish on one side and a light 
weave imprint on the other is also 
available. 

The heater can be easily combined 
with wall board, wood panels, rub- 


ber and plastic wall and floor cover- 
ings, moldings, and the like. 

The electrical resistivity of Plio- 
therm, 1 to 2 ohm-cm, permits heat- 
ing elements of practical size to 
operate on commercial voltages. 
Some installations utilize 220 v. 

Rather wide ranges of heat density 
(output per unit area) are obtain- 
able. Heat output at any one oper- 
ating. voltage may be varied by 
suitable arrangement of the electri- 
cal circuit and adjustment of the 
conductive layer. 

Complete heating elements, rang- 
ing from 0.05 watt per sq in. to 10 
watt per sq in. have been produced 
in experimental quantities. Upper 
limits are dictated by the rapidity 
of heat dissipation possible under the 
conditions of operation. Present 
recommendations are that the tem- 
perature of the heating element 
should not exceed 150 F for pro- 
longed periods. 

The manufacturing resistance tol- 
erance of Pliotherm heating ele- 
ments is maintained within a plus or 
minus 15 per cent range. 





This Jig Makes Angle Welding Easy 


Contributed by William B. Wall 


CLAMPING together metal pieces 
that are to be welded to each other 
at angles often entails makeshift 
methods of workholding that are 
clumsy and which often produce in- 
ferior jobs. Described here is a tool 
that can be used to advantage. With 
slight alterations in the design of the 
jig it can be employed for welding 
work at any angle but for ordinary 
jobs the design shown will prove the 
most satisfactory. 

By removing the pin, that is shown 
in Fig. 1 at the position of 0 deg, the 
assembly can be rotated clockwise 
through an arc of 90 deg. The pin 


may be re-inserted at any of the in- 
termediate holes in the rotating unit 
when they pass over the hole in the 
fixed unit through which the pin was 
originally inserted. This enables one 
to use the jig at any degree of in- 
clination to the original straight sur- 
face from 0 to 90 deg. 

In working with the tool the fol- 
lowing procedure generally will 
prove to be the most time-saving: 
1. The angle of union of the pieces 
is determined. 2. The pin is placed 
in the desired hole to secure the jig 
at the proper angle. 3. The clamps 
are opened enough to accommodate 


the pieces that are to be welded to- 
gether. 4. Both clamps aré tightened 
and the pieces relocated to the cor- 
rect position by alternately loosening 
and tightening the clamps while ad- 
justing the work. 5. After both 
pieces are located the tack welding 
procedure is carried out. It is al- 
ways advisable to keep the threads 
of the clamps well greased to pre- 
vent damage and filling from weld- 
ing sparks. 


This material was abstracted from a paper submitted 
in a competition sponsored by The James F. Lincoln 
Are Welding Foundation. 
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Fig. 1. The clamps of this unit may be set to hold two pieces 
of work which are to be welded at any major angle from 


0 to 90 deg 


Fig. 2. Two pieces of metal are here being welded to each 
other at a 60 deg angle. The pin at the top of the jig holds 


the fixed and rotating parts of the jig at the desired angle 
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Nameplates Aid in Maintenance 


Contributed by E. Blake, 
American Nameplate Co. 


INSTRUCTIONS are soon forgotten, 
maintenance pamphlets are _ lost. 
Even during the war rigid discipline 
was not sufficient to insure proper 
maintenance and operation of ma- 
chinery. Metal instruction plates 
serve a valuable purpose in inform- 
ing users what can and can not be 
done with a piece of machinery— 
or in allocating responsibility for 
mistreatment. 

These are the earmarks of well- 
designed and properly employed 
nameplates: They should be attached 
where they can easily be seen by 
everyone who operates the machine. 
No one will go out of his way to 
look for instructions. They are put 
where they are easy to keep clean 
and legible and rules should be 
made to keep them that way. 

Text of good nameplates is simple 
and non-technical. Wherever pos- 
sible the instructions are given in 
legend form, cross-indexed for ref- 
erence to the accompanying diagram. 
Duplicate instruction plates are often 
furnished. Grease fittings, inspec- 
tion points, etc. should be marked 
with identification plates giving 
clear, concise directions for proce- 
dure, type of grease to be used, etc. 

Instruction plates should fit the 
service which the machine is in- 
tended to meet. For instance, salt 
water corrodes all but a few metals; 








These are a few sam- 
ples of the various 
types of nameplates 
which have found 
ways of being useful 
in modern industry. 
They can be designed 
to carry complete 
operating or installa- 
tion and erection in- 
structions 
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chemical fumes, oil, water will cor- 
rode some metals, have little effect 
on others. Instruction plates should 
not be placed near exhausts or simi- 
lar locations. They are too hard to 
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SERVICING TO OIL SERVICING 
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RS AE STAMPED AT THE END OF EACH MEMBER 











reach and will not be kept clean. 

With clear and complete informa- 
tion as to its use made an integral 
part of the machinery the excuse 
“I didn’t know,” is nullified. 





New Method of Joining Stainless Piping 


Contributed by The H. K. Ferguson Company 


A NEW METHOD of joining light- 
wall stainless steel piping and fit- 
tings, expected to increase the use 
of stainless steel piping systems in 
chemical food processing and other 
types of industrial plants has been 
developed, and the first application 





is now being installed in a large 
mid-western corn processing mill. 

The new method eliminates the 
necessity of welded joints and fit- 
tings by combining new type light- 
wall stainless steel Wanston-end fit- 
tings with lightwall stainless steel 


An operator re- 
moves the stain- 
less steel tubing 
with its cold-Van- 
stoned flange from 
the portable ma- 
chine which was 
developed for this 
process 


tubing that can be cold-Vanstoned 
in the field. The two members of 
the system, fittings and piping, are 
bolted together by means of carbon 
steel split-type back-up flanges. The 
system was developed by J. Harry 
Frankfort, project engineer for the 
H. K. Ferguson Co. 

Arrangements have already been 
made for the production of Van- 
stone-end lightwall stainless steel 
fittings in 125 lb pattern dimensions, 
and it is necessary to cold Vanstone 
only the tubing in the field. A port- 
able machine for this purpose has 
been developed. 

One advantage of this system is 
that it can be installed without the 
fire hazards usually attendant when 
welding stainless steel connections 
in food and chemical plants, where 
explosive conditions often prevail. 

The lightwall stainless piping sys- 
tem, using the cold Vanstone proc- 
ess, is competitive to other types of 
installations used in the past. Initi- 
al installations may cost considera- 
bly more, depending on the job, but 
maintenance and replacement costs 
are reduced materially, especially 
when corrosion is a factor. 

Development of this new piping 
system has extended over a period 
of six months. One of the obstacles 
present was the possibility of ex- 
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treme work hardening occurring as 
a result of this cold Vanstone proc- 
ess. Tests, however, showed that 
this factor can be discounted. 

The actual field Vanstoning is ac- 
complished with a specially-designed 
hydraulic machine which operates 
at the job site. The machine weighs 
about a ton and costs approximately 
$2500 to build. It is said to be 
adaptable to any size stainless steel 
tubing, and forms flanges by rolling 


the end of the tube to the proper 
form. 

Several factors led to development 
of the cold Vanstoning method. One 
of the first considerations was that a 
new piping system had to be in- 
stalled in an existing milling plant 
which had to be kept in production 
during modernization. The plant 
owners desired easily demountable 
lines, and the system had to be 
sanitary as well as resist corrosion. 





Exact Weight Control By Air Power 


Contributed by Hagan Corp. 


A NEW, SIMPLIFIED batch-weighing 
arrangement now in use at the Cal- 
gon, Inc., packaging plant in Pitts- 
burgh is said to achieve accuracy of 
operation without elaborate equip- 
ment or devices subject to chronic 
maintenance troubles because of 
wear. 

W. G. Howard, plant superinten- 
dent, reports that several months’ 
use of the new set-up has indicated 
that only occasional minor adjust- 
ments are necessary because of its 
simplicity, as contrasted with con- 
ventional scale systems. 

The problem at this plant is one 
of mixing accurately measured 
quantities of vitreous sodium phos- 
phate, or “glass”, with other ingredi- 
ents which are brought to the 
ribbon-type batch mixer by bucket 


conveyor. Proportions of these added 
ingredients are known because they 
are received in packaged form and 
require no processing before they go 
into a storage bin for dumping into 
the mixer along with the “glass.” 
The glass, however, undergoes 
grinding and is brought by continu- 
ous belt conveyor to a weigh hopper 
before dumping into the batch mix- 
er. Proportion of this phosphate ma- 
terial varies according to the end 
product being prepared. 

The batch-weighing system now 
used for the glass consists mainly of 
a conventional scale-type suspen- 
sion hopper with a canvas connec- 
tion at the bottom. The hopper is 
completely supported by a double- 
yoke arrangement (this serving to 
nullify any effect of unequal distri- 





Double yoke support (right background) takes full weight of the weigh hopper, 
transmits the weight through the counterbalanced lever and vertical linkage in 


left foreground to the integral beam of the weighing device. 


As the integral 


beam tends to depress the flexible diaphragm ‘of the device, a pilot valve opens 
to admit air to the inner chamber of the device, thus maintaining the integral 
beam in true horizontal position 


For this it was necessary’ to de- 
vise a means of Vanstoning in the 
field so that joints and fittings could 
be bolted. 

The first application of the new 
system will be used to convey slur- 
ries at temperatures up to 170 F 
and at relatively low pressures. 
Bench tests show that the flanging 
system has a capacity up to 500 psi 
hydrostatic. 


bution of the material in the weigh 
hopper) linked to a long counter- 
weighted lever. This in turn is 
linked to an integral-beam air-oper- 
ated weighing device.* 

The device thus measures the full 
weight of the phosphate material in 
the hopper. It is connected with a 
mercury manometer equipped with 
an adjustable contact that can be 
set at any desired weight point on 
the manometer scale. As the con- 
veyor empties into the weigh hopper, 
the mercury rises in the contacting 
manometer until it reaches the in- 
dicated weight. The tripping contact 
then stops the conveyor. 

The flexible canvas connection at 
the bottom of the weigh hopper does 
not interfere with weighing accuracy 
by this set-up, it is reported, be- 
cause the connection does not flex. 

Most novel constituent of the en- 
tire batch-weighing system at this 
chemical packaging plant is the air- 
operated weighing device. This de- 
vice employs a flexible diaphragm 
as one face of an air-tight chamber. 
Compressed air is admitted to this 
chamber through a poppet-type 
pilot valve. The integral beam trans- 
mitting the hopper weight tends to 
depress the diaphragm accordingly; 
thereupon the pilot valve opens to 
admit more air, to balance the in- 
creased force. Conversely, as the 
external force decreases, compressed 
air is exhausted from the chamber 
until external force (the weight 
transmitted from the hopper) and 
the internal air pressure are equal. 
The measuring diaphragm is always 
restored to a null position. Thus the 
pressure generated within the cham- 
ber provides a direct measure of the 
externally applied force, and it is 
this air pressure actuating the mer- 
eury column of the manometer 
which controls the conveyor. 





*The name of the manufacturer of this air-operated 
weighing device will be forwarded on request to The 
Editors, PLANT ENGINEERING 53. W. Jackson 
Blvd., Chicago 4, TI. 


AN EFFECTIVE use for white paint 
is in the dark corners of a plant. 
It reduces the tendency for workers 
to use these obscure locations as 
refuse depositories. Such dark cor- 
ners, when transformed into gleam- 
ing white, are also likely to receive 
more cleanliness attention from the 
maintenance crew. Accident hazards 
are decreased. 
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Assembling Hose 
and Nipples 


Contributed by 
Herbert Bouton 


A NIPPLE in a rubber hose should 
fit so tightly that the job of forcing 
the nipple into the hose is, under 
ordinary conditions, a really tough 
job. A young apprentice whose mind 
was completely uncluttered by the 
false knowledge that hinders older 
mechanics, figured out a way of 
forcing the nipples into the hose. 

He didn’t know that a rubber hose 
with a metal rod inside it couldn't 
be held inside the jaws of a vise; 
so, he went right ahead and did it. 
Any experienced mechanic could 
have told him he would fail. 

The threaded rod or long bolt is 
inserted in the hose with the thread 
end projecting from the end in which 
the nipple is to be inserted. The 
hose is then put in the vise and held 
securely with a few inches of the 





NUT WHICH IS TIGHTENED TO 
FORCE NIPPLE INTO HOSE 









THREADED BOLT INSIDE 
HOSE, HELD BY VISE 
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By holding the hose and the bolt 

securely in the vise, the operator can 

screw the nut on to the bolt and force 
the nipple into the hose 
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hose end projecting. The nipple is 
next slipped over the bolt and the 
tapered end of the prepared nipple 
inserted in the hose. Next, the nut 
is screwed on the bolt and the pres- 
sure applied by the nut forces the 
nipple into the hose. 


How to Rough 
Machine Gear Blanks 


Contributed by 
General Electric Co. 


A metTHOoD of rough machining 
gear blanks in an engine lathe which 
makes possible a series of seven 
machining operations with one stop 
setting, has been devised at the 
Pittsfield Works of the General Elec- 
tric Co. 

A 16-in. lathe equipped with chuck 
and spindle back-stop and then 
drilling, facing, turning, beveling, 
forming face, boring, and reaming. 

The ground surface against the 
spindle back-stop permits the oper- 
ator to maintain a stop constant for 
the seven operations. Tools are ad- 
justed to this stop and dimensions 


are located from the ground face, 
which eliminates the facing of the 
hub in the final operation. Material 
is saved because no allowance is 
necessary for chucking. 

In the final roughing operation, the 
gear blank is mounted on a spindle 
arbor and is faced, turned, and ra- 
diused. The use of the spindle arbor 
eliminates indicating each piece and 
the use of a chuck and permits the 
high speed necessary for the use of 
Carboloy tools. 

This method Blanchard grinds 
and completely roughs a 4-in. diam- 
eter gear blank in an allowed time, 
including set-up maintenance, tool 
maintenance, rest and delay, of 27 
minutes. 





Fig. 1. Gear blank set up to be rough 

machined in a 16-inch engine lathe. 

Material is saved because no allowance 
is necessary for chucking 





Bristle Machine Made of Scrap 


Contributed by H. Mack 


A PLANT maintenance garage, car- 
ing for several hundred cars and 
trucks, designed an interesting ma- 
chine for the maintenance of the 
brooms used on one type of street 
sweeper. This type of sweeper uses 
an endless chain sweeping unit. The 
elements of the sweeping unit are 
made in the form of clamp bar heads 
that bolt solidly onto the side chains 
of a flat surface chain conveyor, each 
head carrying its quota of long steel 
bristles. The whole unit can be low- 
ered to the pavement as needed to 
give pressure heavy enough to 
loosen and remove dirt. When the 
bristles wear out they must be re- 
placed with new ones; the bars are 
taken off the chain and the two-part 
clamp holding the bristles taken 
apart to release the old brushes and 
new bristles substituted to make the 
unit good as new. 

The machine which replaces the 
bristles is a home-made affair with 
a table which carries a jig made to 
hold: First, one bar of the clamp 
which is held rigidly in position; 
second, sufficient 18 in. straight 
bristles which are placed in the jig, 
lying crosswise of the head; third, 
the second bar of the clamp head, 
which is also held rigidly in the jig, 
so placed that its stud bolts register 
in line with the holes in the lower 
part of the clamp. 

The channel-like section of the 
lower part of the clamp is so placed 
that the rectangular section of the 
upper bar comes into place on top 
of the new straight bristles, with the 
stud bolts of the upper bar register- 
ing with the holes in the back of the 
lower channel-shaped section. The 
two parts of the clamp are so dimen- 
sioned that they squeeze the bristles 
between them tightly enough, so that 
the assembly will hold together for 


ordinary shop handling, without the 
nuts on the stud bolts. The clamp 
can thus be taken out of the jig and 
laid aside for installation on the con- 
veyor chain. 

The power for this clamping is 
furnished by the shop compressed 
air system, which operates at 120 psi 
in a 5 in. by 18 in. cylinder, salvaged 
from a road building machine. This 
is rigidly attached in a vertical posi- 
tion to the steel frame of the brush 
machine just above the table and jig 
as shown in the photo. The action 
of this cylinder is controlled by a 
hand operated throttle. 





The compressed air piston is forcing 
the new bristles into place through the 
action of a home-made jig 
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Scrap Nets 
$800,000 Yearly 


Contributed by 
Westinghouse Elec. Corp. 

LEFTOVER STEEL scraps, crating 
lumber, paper, paint, solvents and 
oils—the step children of industry— 
have netted the Westinghouse Elec- 
tric Appliance Division plant at 
Mansfield, Ohio, an annual savings 
of $800,000. 

C. L. Van Derau, works manager, 
who started the plant-wide salvage 
campaign, reported that even the 
shipping tags on material coming 
into the plant are saved and put into 
the paper baler. 

In a plant making a highly diver- 
sified line of products there is always 
considerable scrap. 

Typical of the annual savings, 
cited by the works manager, are: 
37,725 gallons of solvents, oils and 
thinners reclaimed and reprocessed; 
60,000 gallons of primer and finish 
paints recovered: 5,000,000 lb of odds 
and ends of sheet steel reclaimed 
for other uses; 250,000 board feet of 
lumber saved; 40,000 lb of cleaning 
rags, dust cloths, gloves and mops 
made re-usable through laundering; 
and $29,000 in paper savings through 
baling and re-use. 

The salvage operation was started 
in this plant 12 years ago in one 
room. Today it is literally an in- 


dustry within an industry and occu- 
pies an entire building. 

Typical of the ways this depart- 
ment converts waste material into 
usable forms is the salvaging of 
boxes, crates and car blocking lum- 
ber that accompanies material 
shipped into the plant. This material 
is cleaned and recut for boxes, crates 
and car blocking needed for shipping 
Westinghouse appliances. 

Sheet steel scraps are cut into 
usable shapes or punchings used in 
the manufacture of electric home ap- 
pliances. Primer and finish paints 
that ordinarily would be lost are 
caught in a waterfall behind spray 
booths, rolled up like taffy and re- 
worked into new paint. Oil is re- 
claimed from screw machine oper- 
ations and is separated from other 
materials in it. 


Wax Applicator 


For Floor Paint 


Contributed by 
Goodyear Tire & Rubber 

THE USE OF a wax applicator is an 
excellent way to apply paint to a 
concrete floor. At least that’s what 
people in the paint laboratory of 
our company have discovered. Use 
of a lamb’s wool applicator, they 
have found, permits easy and even 
coverage of the concrete, saving 
considerable time over the conven- 
tional brushing method. 


As the paint is applied from a 
standing position much of the tiring 
labor usually associated with this 
work is eliminated. Also, odors 
emitted by the paint are not notice- 
able. 





Smooth and even surfaces are quickly 

obtained by use of a lamb’s wool wax 

applicator for applying floor paint to 
concrete surfaces 





| Questions and Answers 





An open forum for the discussion of, and airing of opinions on, questions of 
interest to plant engineers. Send in your questions or problems to be an- 
swered and discussed by practical men in the field. Answers to, and discus- 
sions of, questions are solicited. Material selected for publication will be 
paid for and, upon request, name and company connection will be withheld 


How Should Water 
Tank Be Lined? 


Contributed by 
K.J.M., Detroit, Mich. 


Question: Will readers give me 
some information on the proper 
methods of lining a welded steel hot 
water storage tank? Temperature of 
the water in the tank is generally 
between 208 to 210 F. Tank is 7 ft 
in diameter, 11 ft high. The steel 
walls are ;, in. thick. I have thought 
of securing metal lath to the sides 
of the tank and putting a cement 
lining over this to act as a protective 
coating and to prevent corrosion of 
the tank. 

The tank would be insulated on 
the outside and vented to the atmos- 
phere. I had quotations to line the 
tank with sheet copper but the cost 
of that would be more than the cost 
of a new tank. 

What about the cathodic protec- 


tion described in past issues of 
PLaNt ENGINEERING? Also could any 
kind of protective paint or coating 
be sprayed on to the tank interior? 
Would these be cheaper or better 
than a cement lining? 


Compressed 
Air System Leaks 


Contributed by 
F.N.B., Chicago 

WE wout_p like to find some means 
of checking a compressed air sys- 
tem for leaks without having to in- 
spect every line, valve and nozzle 
throughout the plant. If some type 
of a meter was permanently installed 
in the compressor output line, then 
the amount of leakage could be de- 
termined during a plant shut-down 
period by operating the compressor 
with all outlets shut off. 

With a meter calibrated in cfm, 
the watch engineer could make a 
daily check. When the leakage 


reached some predetermined volume 
a systematic search could be made to 
find the leaks and repair them. Per- 
haps some other readers of PLANT 
ENGINEERING could advise me of some 
product of equipment suitable for 
this purpose. 


Why Insulation 
Failures? 
Contributed by 
M. MacDonald 
WE HAvE A 100 kw d-c 250 volt 
generator feeding a direct current 
system on which we operate 3 
cranes, magnets, magnetic pulleys 
and chucks. We operate on un- 
grounded system with 10 circuits 
emanating from a central distribut- 
ing center. Our crane magnets are 
controlled by automatic controllers. 
We have been troubled with in- 
sulation failures in interpole coils, 
controller fingers, control coils and 
cable feeders, all failures going to 
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ground. Our direct current system 
is an ungrounded system which we 
prefer as we can operate temporarily 
in cases of a single ground. 

We have used Thyrite arrestors 
as surge protectors on some con- 
tactor coils, discharge resistors on 
all of our magnets and we still are 
plagued with insulation failures to 
ground. There have been no direct 
shorts on our system. Ground indi- 
cator lamps are used to indicate a 
system ground and in some cases 
these have been blown apart due to 
a surge condition. 

We would like to know of the ex- 
periences and corrective measures 
taken to prevent the reoccurrence 
of this trouble by your many read- 


ers. We have considered the use of 
grounding resistors, low voltage 
surge arrestors and capacitors but 


have not contacted anyone with ex- 
perience in application of such de- 
vices for our apparent trouble. 


Brain Teaser 
Still Teases 


Contributed by 
George A. Garrity 

My ANSwER to the brain teaser is 
as follows: Proceed to manhole A; 
connect battery to ground and one 
hot wire. Twist and loop three sep- 
arate pairs of the remaining six 
wires. Then, take bell and proceed 
to manhole B, pick up hot wire and 
tag this wire No. 1. 

Pick up three loops from manhole 
A and tag them Nos. 2 and 3, 4 and 
5, 6 and 7. Loop Nos. 1 and 2, 3 and 
4, 5 and 6. Take bell and return to 
manhole A. Pick up 1 and 2 loop 
from manhole B and tag No. 1 and 2; 
pick up 3 and 4 loops and tag 3 and 
4; pick up 5 and 6 loops and tag 
5 and 6. The remaining wire should 
then be tagged No. 7. 


Brain Teaser 
Contributed by M. MacDonald 

Your PROBLEM “Brain Teaser for 
the Puzzle Fans” interested me 
greatly. At Crane Co. we worked 
out a solution similar to that pub- 
lished, but did not use a ground 
conductor figuring that with tile 
duct or other non-metallic system 
no ground would be available. We 
identified the single conductor in 
manhole B after the remaining six 
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Fig. 1. As indicated by M. Podell in 

his solution to the Brain Teaser which 

he posed, this is the condition of the 

wires after the electrician leaves man- 
hole A 
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Fig. 2. This, according to Mr. Podell, 
is the condition after the electrician 
leaves manhole B 


wires were paired and connected in 
manhole A by ringing through the 
various leads in manhole B and es- 
tablishing the pair combinations. 
The single conductor numbered 1 




















Fig. 3. After a second trip to manhole 
A the job is completed, says Mr. Podell 


was then connected to one of the 
paired conductors, numbering this 
one No. 2 and the return line No. 3. 
No. 3 was then connected to the next 
pair, numbering them consecutively 
4 and 5 and thence to the next pair 
numbering them 6 and 7. This would 
leave us with the same arrangement 
as shown in your Fig. 2 less the 
ground connection. He would then 
proceed as explained in Step 3. In 
cases where an even number of 
wires had to be tagged, a ground 
conductor would be necessary, but 
we do not believe it is necessary in 
cases of odd numbers of conductors. 
In your original problem a ground 
conductor was not indicated and in 
many cases would not be available 
in the field. 


More On The 


Brain Teaser 


Contributed by 
Cc. W. Woolsey 


REGARDING the problem of identi- 
fying conductors submitted by 
M. Podell and published in the 
Question and Answer section of 
PLANT ENGINEERING for August, one 
solution is as follows: 

At manhole “A” ground two con- 
ductors to the pipe, join the ends of 
two more conductors without a 
ground and join the ends of the re- 
maining three conductors also with- 
out a ground. Label these three 
groups X, Y and Z, respectively. 
At manhole “B” ring out the other 
ends of the conductors. The pair 
that rings to ground is group X. 
Tag these conductors No 1 and No. 
2. The pair that rings together but 
not to ground is group Y. Tag these 
conductors No. 3 and No. 4. The 
trio that rings together but not to 
ground is group Z. Tag these con- 
ductors No. 5, No. 6 and No. 7. Join 





conductors No. 1, No. 3 and No. 5 
without ground; leave conductors 
No. 2, No. 4 and No. 6 unconnected 
and clear of ground; connect con- 
ductor No. 7 to the pipe. 

At manhole “A” separate the con- 
ductors and ring out the ends in 
each group, but do not lose the iden- 
tity of the groups. The conductors 
in groups X, Y and Z which ring 
together are No 1, No. 3 and No. 5, 
respectively. The single conductor 
which rings to ground is No. 7. 
The dead conductors in these groups 
are No. 2, No. 4 and No. 6, respec- 
tively. Tag these conductors as in- 
dicated and the job is complete. 


And He Goes 
Two Wires Better 


Contributed by 
J. Howard Koch 

HEREWITH is the answer to the 
Brain Teaser on page 35 of the 
August issue of PLANT ENGINEERING. 

Starting at A group the wires in 
two groups of three connections as 
shown in the sketch. Next ground 
one of these groups of three to the 
conduit. Mark the single wire No. 7. 

At B you will get a ring between 
three wires not grounded. Mark 
Nos. 1, 2 and 3. You will also get a 
ring between three wires and the 
ground. Mark 4, 5 and 6. Mark wire 
left over, No. 7. All wires are now 
marked at B. 

At A again, open connections of 
Group No. 1. No. 1. rings to the 
ground. No. 2 rings to No. 7, already 
marked. Number 3 has no ring. Open 





GROUP 2 


GROUP 2 














The top group of wires shows Mr. 

Koch’s answer to M. Podell’s Brain 

Teaser. The bottom group shows how 

Mr. Koch would use the same system 
to locate and tag nine wires 


the connections of Group No. 2 and 
ground. Number 4 rings to the 
ground; No. 5 rings to No. 7 and No. 
6 has no ring. 

This same method can be used for 
any number of wires if properly 
grouped. The sketch shows nine 
wires grouped. 
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Do you k 
;' now how 
he new etallizing method 


can 
help YOU slash repair costs? 


Knowing the right answers to these questions 
might help you cut repair costs very substantially. 





KeYOoitue Will metallizing give me 
a good job every time? 


Answer —Yes. Previously, when preparation for metal- 
lizing involved seven separate steps, a slip-up in any one 
step could result in a poor job. But now, Metco’s new 
Sprabond enormously simplifies preparation. You spray 
this new self-bonding material directly on smooth steel 
and many other materials with no preparation beyond 
thorough cleaning. You get a perfect bonding surface. 
You get a good job every time. 


PP 





Cut-away view showing typi- 
cal build-up over Sprabond 
preparation coat on steel shaft 
ess section. With Sprabond, dove- 
tailing of the coating is often unnecessary and the metallized 
build-up may be brought to a feather edge. 


| Question | Where does metallizing pay off? 


Answer —It’s ideal for the repair of worn machine parts. 
It is not recommended for use on parts subject to severe 
impact (dies, punches, etc.); point stress (ball bearings, 
etc.); or elongation (gear teeth, threads, etc.). But it will 
cut repair costs as much as 90% on parts such as pump 
shafts, crankshafts, motor shafts, turbine shafts, trans- 
mission and worm shafts, spindles, lathe beds, pump 
plungers, impeller shafts and many others. Also good for 
fast, economical repair of cracked engine blocks, heads, 
casting defects, permanent molds, patterns, etc.; thin sec- 
tions which would be distorted by other methods; 
strongly bonded coatings on aluminum and magnesium. 


KeYESitene How fast is metallizing? 


Answer—Modern metallizing guns deposit as much as 
20 Ibs. of steel per hour. With the new Sprabond process, 
you can put repaired parts back in service, often in a 
matter of minutes, instead of hours or days. 












Just 3 Fast Steps in Restoring Worn Crankshaft Throws 
1. Rough, cleaning cut taken and Sprabond preparation coat 
applied. 2. Throw metallized with .80 carbon steel. 3. Throw 
finished to original dimension. 


Kelteucue What other advantages 


has metallizing? 


Answer-—Special long-wearing and corrosion-resistant 
coatings can be applied to inexpensive base metals. Mi- 
croscopic pores in the surface of the metallized coat form 
tiny oil reservoirs that improve lubrication, usually out- 
wear virgin metal. Low heat generated (150° to 250° F) 
eliminates danger of distortion. Metallized surface is 
smoother, requires less finishing, wastes less metal than 
other methods of metal build-up; choice of 32 different 
metals available in wire form. 


KeYrsitue /s metallizing 


installation expensive? 


Answer—No. Metco’s four gun models, ranging from 
the heavy-duty Type “Y,” down to the new light-duty 
Type “L,” which operates on 10 cubic feet of air per min- 
ute (3 hp compressor), permit choice of installation to 
fit a plant of practically any size. The original equip- 
ment cost is often recovered in the savings of time and 
material on just one or two important repair jobs. 


po------- FREE BOOKLET -------- 








Do you have some questions on metallizing that have not 
been answered here, or a special problem in machine repair? 
We will be happy to send further information, or have a 
Metco Engineer call in person. No obligation, of course. 
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METALLIZING ENGINEERING CO., INC. 


38-13 30TH STREET LONG ISLAND CITY 1, N. Y. 


Ma 
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_ 
l 
METALLIZING ENGINEERING Co., INC. 1 
38-13 30th Street, Long Island City, 1, N.Y. ; 
Please send free booklet —"'Metallizing Saves ! 
Money.” 4 
1 
NAME LL —————— ae 1 
1 
COMPANY ___ : 
STREET = : 
1 
arr... ZONE STATE - : 
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New Products 
and Methods 


(Continued from page 20) 





or series, giving full, 42 or 44 wattage; 
460 v operation is possible by connecting 
the two elements of a 230 v heater in 
series. Sixteen standard copper-sheathed 
heaters are available ranging from 600 watts 
to 10 kw. There are eight standard steel- 
sheathed heaters ranging from 1 to 6 kw. 
The majority of these heaters operate on 
115 or 230 v, four of the larger capacity 
heaters operating on 230 v only. Screw 
plugs are 114 for single element heaters 
and 2 for two-element heaters. Edwin L. 
Wiegand Co. 


Ventilating Fan 


Designed to combine distinctive 

0 styling with exceptional economy, 

a new Model A Ventura Propeller 

Fan, for exhausting bad air, fumes and 
odors, has been added to a complete line 
of industrial, commercial and home ventil- 





ating equipment. Many refinements in 
design and construction have been incor- 
porated in the new fan and its advanced 
styling blends ideally with modern in- 
teriors. Advantages include: square mount- 
ing panel, easily installed; streamflow 
motor enclosure; smooth easy to clean 
surfaces; terminal box without exposed 
wiring; Aerocurve 3-blade propeller; stream- 
lined inlet for substantial savings in power. 
All units are rated for sound. Air deliver- 
ies are in accordance with Standard Test 
Code adopted jointly by the NAFM and 
ASH & VE. American Blower Corp. 


Hot Water Generator 


This new generator is available 

21 in two sizes, 550,000 Btu output, 
or 665 gpm at 100 F rise, and 

730,000 Btu output, or 875 gpm at 100 F 
rise. The new units are completely auto- 
matic and available in oil or gas fired 
models. Exclusive four-pass construction 





of the hot water generator shell insures 
high rating and high efficiency, more than 
80 per cent. All units are equipped with 
industrial type safety controls. A hinged 
rear door lined with top quality refractory 
provides easy accessibility for cleaning and 
maintenance. The generator shell, includ- 
ing the tubes is completely galvanized, and 
the outside of the shell is covered with a 
thick insulation jacket. Exhaust gases are 
carried away by means of a simple vent 
which can be easily attached to an ex- 


isting chimney. The use of a forced draft 
burner eliminates the need for a draft 
hood. The large unit is 113 in. long and 
44 in. high. The width is 261% in., making 
it possible to pass through a standard door 
opening. The front end of the base, in- 
cluding the burner, can be easily removed 
for separate handling where required. Con- 
structed in accordance with the ASME 
Code. Cleaver-Brooks Co. 


Floor Color Coat 


Wherever difficult conditions must 

be met because of attacks upon 

3 ordinary paints by alkalis, water, 
acids, grease, oils and hard wear the new 
Colorflex Plus A.W.A. synthetic resin pene- 
trating color-coat will give an ideal pre- 
servative and beautifying surface, indoors 
and out, to floors, walls, and ceilings, 
whether of masonry, cement, metal, wood 
or composition. Highly resistant to internal 
chemical action of cement when in the 
presence of moisture the new product will 





not saponify, and resists the alkali in 
soaps and cleaning compounds. Water will 
not cause surface to soften and it remains 
impervious to mineral oils and lubricants. 
Colors remain fast under exposure to light, 
either natural or artificial. Penetration by 
dust and dirt is prevented by the color- 
coat and surface resulting from application 
is easy to clean and polish. Flowed on 
smoothly, easily and quickly, as shown, 
the application can be accomplished by 
anyone. Flexrock Co. 


Solenoid Valve 


A 150 lb globe type solenoid 

2 valve, specifically designed to 
meet emergency or safety re- 
quirements, has recently been announced. 
Intended for service in which the valve 
is normally open, this Series No. 6000 
valve is capable of remaining closed for 
indefinite periods of time. When an 


TOP 

















emergency arises, the control element im- 
mediately causes the solenoid to be 
energized, thus closing the valve instantly. 
Since the valve closes with the pressure 
and flow, it will remain closed as long as 
a pressure above three pounds exists on the 
inlet side, and regardless of whether or 
not the solenoid continues to be energized. 
To permit easy opening of the valve once 
the emergency has passed, a simple piping 
arrangement is utilized. A ‘% in. pipe, 
branching from the main inlet pipe, by- 
passes the iniet side of the valve and leads 
directly into the chamber on the outlet 
side. Flow through this pipe is controlled 
by a 'g in. globe valve. Opening equalizes 
the pressure above and below the disc, 
thereby allowing the _ solenoid-controlled 
valve to open. It is necessary that there 
be a shut-off valve in the outlet piping 
if it is not dead-ended. The globe valve 
is then closed and is ready for the next 


emergency, The series No. 6000 valve has 
a heavy cast body, suitable for pressures 
up to 150 lbs., and is furnished with Jen- 
kins disc construction to handle steam, hot 
or cold water, gas, air, gasoline or oil. 
Available in six sizes, from 34 to 2'% in. 
It may be used on 110, 220, 440 v, 60 cycle 
ac, and is provided with a 4, I.P.T., open- 
ing in the cap. Johnson Corp. 


Split Couplings 


Three new split couplings offer 
the trade a complete line of 12 
sizes, ranging in conduit size 
from the new 4% up to 5 in. The split 
coupling was introduced several years ago 
as a replacement for the three piece cou- 
pling. Backed by the approval of the Un- 





derwriters’ Laboratories, Inc., it is recom- 
mended for any conduit within the range 
of sizes, but particularly when the connec- 
tion must be made in cramped space, also 
wherever it’s impossible to screw L con- 
duits into ordinary fittings. The elimination 
of running thread means that to assure a 
permanent connection butt the conduit 
ends together within the split coupling 
and tighten down two nuts. Bolt heads 
are held in place by the coupling shoulder. 
Spring steel lock washers prevent these 
nuts from loosening and the threaded in- 
side of the coupling meshes with the con- 
duit threads, giving a no slip, sure grip, 
permanent connection. As nuts are tight- 
ened, the smooth edges of the machined 
flanges fit snugly together, making a dust- 
tight joint. O. Z. Electrical Mfg. Co. 


Starting Switch 


A new line of manual starting 
switches for use with fractional- 
hp motors has been announced. 
The new switches are furnished in five 
different types: with general-purpose en- 
closure; without enclosure; a combination 
unit and selector switch; with cast iron 
enclosure for wet locations, and a similar 
type for dusty or hazardous locations. 





The switches are desirable for use w.th 
fractional-hp motors driving blowers, 
pumps, ventilating systems, small machine 
tools, and a wide variety of similar ap- 
plications. An important feature of all 
five types is a molded base of mois- 
ture-resisting insulating material which 
mounts and encloses the mechanism 
and contacts. This particular construction 
serves not only to protect the operating 
parts from dust and physical contact, but 
to direct the heat concentration to the 
sturdy bimetallic tripping device, thus 
assuring that the action of the overload 
is quick and positive. Another feature is 
the action of the switch handle, which 
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The JOY WL- 
80, in9 sizes from 
81 to 590 CFM. 


The JOY WG-9, 
in 11 sizes from 
153 to 822 CFM. 


The JOY WN-114 is a four-cylinder, two-stage, 

double-acting compressor producing 1092 to 3656 

CFM in single units, and up to 7312 CFM in twin 

units, depending on pressure. Exclusive ‘‘Dual- The JOY WN- 
Cushion” valves provide top efficiency in low-cost 112, in sizes from 
air power. @ JOY builds ‘the most modern com- 378 to 1828 CFM 
pressors available for either centralized or decentral- ; 
ized air supply—twrite for Bulletins. 
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JOY MANUFACTURING COMPANY 


GENERAL OFFICES: HENRY W. OLIVER BUILDING - PITTSBURGH 22, PA. 
IN CANADA: JOY-SULLIVAN OF CANADA, LIMITED, GALT, ONTARIO 
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moves to the off position on overload, 
thus giving positive indication that the 
power is shut off. The wheel-type movable 
contact cleans as it rolls against the sta- 
tionary contacts, and, in addition, recedes 
into a recess in the base, thus effectively 
snuffing the arc. All parts of these switches 
are rust-resisting, readily accessible wiring 
terminals on the tops of the units facilitate 
easy wiring, and the screws for fastening 
the molded back cover are attached to the 
cover to prevent their being lost. Control 
Div., General Electric Co. 


QAP TS are leak-proof 
because of the ground bal jou 


Floor Repair 


Ruts and holes in floors, traffic 

6 aisles and driveways are a con- 
stant hazard to the proper han- 

dling of materials. Expensive damage to 
materials when packages are jolted off from 
trucks, delay in production due to tie-ups 
in traffic, costly repairs to trucking equip- 
ment, and injury to personnel. This Re- 





surfacer is used to patch or overlay all 
types of floors; cement, brick, asphalt, 
wood, or composition. It makes a smooth 
tough, resilient, non-skid, sparkproof and 
dampproof surface that withstands the 
heaviest trucking and at the same time 
assures a safe, comfortable footing. It can 
be applied easily by any handy man with- 
out involved preparation of materials and 
is ready for use within 36 hr. Stonhard Co. 


Transformer 


A portable current transformer in 

the high-current range more pre- 

cise than any previously built is 
announced. Based on a new principle in cur- 
rent-transformer design, error-causing ef- 
fects of stray magnetic fields from the 
same or other circuits are completely elim- 
inated. The transformer has an accuracy 
of plus or minus one-tenth of one per cent 
and five minutes phase angle over the 
range of current from 10 to 150 per cent at 
burdens up to 0.5 ohms. The transformer 
has eight current ratings from 1000 through 
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wide, true-bearing surfaces ... Darts are tight without jamming. Seats remain 


unscarred and true... ready for repeat use. 





BECAUSE OF THE TWO BRONZE SEATS 


electrolysis and corrosion... gives years of leak-proof service. 





a Dart resists pitting, 


BECAUSE OF THE HEAVY SHOULDERS 


abuse through dozens of installations. 


3 ew W ORs ed ae Ot eee ORO ECh me -2eReR Ae. . made of practically indestructi- 


ble air-refined malleable iron . . . a Dart has highest resistance to stress and 





a Dart shrugs off wrench 





stretching. 4000 amp to 5 amp. High accuracy of the 





E. M. DART MANUFACTURING CO. 









These extra-quality features explain why 
Darts are the lifetime union... why Darts 


lly 


can be used again and again. 


PROVIDENCE 5, RHODE ISLAND 





UNIONS 





new current transformer is accomplished 
by passing primary current through the 
windings in the usual manner and then 
fanning out the primary conductor into a 
copper shell and bending it back in a U 
turn completely surrounding the windings. 
The effect is to isolate the secondary com- 
pletely from any field but that of the cur- 
rent being measured. Reluctance of the 


, magnetic circuit is reduced by using Hiper- 


sil and by a unique method of winding 
which sets up a circulating magnetic flux. 
This extra flux keeps the magnetic particles 
in a state of agitation reducing reluctance 
to approximately one-half normal values 
and cutting errors by the same amount. 
Westinghouse Electric Corp. 
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Bulk Material Truck 


An electric power industrial truck 

28 equipped with a special type of 
scoop is announced for picking 

up, transporting, delivery or piling loose 
materials. The scoop is attached to the 
truck’s tilting and elevating mechanism 
and all controls are centralized at the 
driver’s station. A tripping device on the 
scoop provides for discharge. When the 





scoop is lowered to floor level it assumes 
its normal shoveling position. Providing 
for ready adjustment to local conditions, 
the truck’s upright column may be tilted 
forward 5 deg from perpendicular. For safe 
carrying of the load and to avoid spillage, 
the upright column may be tilted back- 
ward 15 deg from perpendicular. Flexibility 
of the machine facilitates loading or 
emptying the scoop at floor levels or at 
any height up to 117 in. Capacity area 
of the scoop is 12 cu ft; capacity weight 
of load is 2000 lb. Truck speed, with load, 
ranges up to 542 mph, The scoop is inter- 
changeable with a standard type fork. 
Elwell-Parker Electric Co. 


Anti-Acid Paint 


Harvel I-F paint is available in 

either air-drying or baking for- 

mulations. It produces a finish 
which has exceptional resistance to acids, 
alkalies, oils and solvents, and it may b2 
applied to wood, asbestos board, fiber board 
and synthetic stone. Irvington Varnish & 
Insulator Co. 





Welding Circuits: . 
(Continued from page 46) 


the supply transformers; 3, increase 
the size of the distribution system. 

In the foregoing example, any 
similarity to an actual problem is 
purely coincidental. It does, how- 
ever, show a simple procedure for 
calculating distribution system per- 
formance under welder loads, and 
can be used with either duct or 
cable systems. 

More technically accurate formu- 
las can be used, but the difference 
percentage -wise is small. Also it 
must be remembered when design- 
ing a distribution system that if the 
calculated demand load is 843 kva, 
it would be desirable to use at least 
a 1000 kva system to introduce a 
safety factor. 

There are other things which 
should be considered in designing a 
distribution system. A very impor- 
tant item is the matter of proper 
protection. Very careful considera- 
tion should be given to the proper 
application of fuses or circuit break- 
ers when used on welding distribu- 
tion systems. 
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132 
IDEAS 


SPENCER VACUUM 


Industrial Vacuum, introduced by Spencer as ‘‘The new tool for industry’’ more 
than ten years ago, extended its scope of application tremendously during the 
past five years. Today, more than 132 different ‘Unusual Uses” are illustrated 
and described in the new Spencer 20 page Bulletin. Here are a few of the items: 


CONVEYING— Up to four tons per hour picked up and conveyed without scat- 
tering dust. Sixteen cases described. 


CHEMICALS are blended, sorted, conveyed, and packaged, with the aid of 
Spencer Vacuum. 


FUMES are removed at their source in garages, chemical stills and welding 
processes. 


HOT MATERIALS are picked up from pits, furnaces, and even fly ash is re- 
moved from hot boiler tubes. 


LIQUIDS such as water, sump sludge, and mercury, are removed or-reclaimed. 


MACHINE DESIGN is adding Spencer Vacuum as a new feature on brush, 
bottling, and calculating machines. 


METAL WORKING plants use Vacuum to pick Babbitt out of engine heads, for 
bench cleaning, and to reclaim magnesium, gold, solder, and other metals. 


rah gor the Spencer Sulletin 


PEN 


356-A 


CLEANING 


THE SPENCER TURBINE COMPANY, HARTFORD 6, CONN. 
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WIAGARA AEROPASS 





New Condenser Cuts Refrigeration Costs 
Saves Cooling Water 


@ The Niagara Aeropass Condenser cuts 
the cost of refrigeration by running com- 
pressors at lower head pressure, saving up 
to 35% of power. It uses no cooling water. 

The refrigerant gas passes thru twocoils 
in an air stream. The first,"Duo-Pass” dry 
coil, removes the super heat by air cooling 
and condenses oil vapor. The second, 
condensing coil, drenched by recirculated 
water spray, condenses by evaporation, 
transferring to the air 1,000 BTU for 
every pound of water evaporated. This 
done at low temperature, no scale forms 
on condenser tubes to clog air passage. 

Between the two coils is the “Oilout’, 
which purges the system of crankcase oil 


and dirt, keeps it always at full capacity. 


The “Balanced Wet Bulb” control holds 
head pressure at the practical minimum. 
It automatically proportions the fresh air 
stream to the condensing load with the 
full benefit of power-saving on cool days, 
providing full capacity for peak loads. 


Niagara Aeropass design results from 
over fifteen years’ experience condensing 
by air. It is completely trustworthy for 
year round operation. Users say,“‘It saves 
half the difficulties and labor of running 
a refrigeration plant.” 


Units range from 10 to 100 tons capacity. 
For full information ask for Bulletin 103. 


NIAGARA BLOWER COMPANY 


Over 35 Years of Service in Industrial Air Engineering 


Dept. PP, 405 Lexington Ave. 


New York 17,N. Y. 


District Engineers in Principal Cities 


Py HEATING @ DRYING 


L) 
HUMIDIFYING e@ AIR ENGINEERING EQUIPMENT 














Vacuum System 
(Continued from page 33) 


tain desired proportions and loaded 
into the compartments from the con- 
tainers previously filled with sized 
material from the sifter. The vacuum 
produced by the roof unit then 
causes the separate plastics to flow 
down through the bottom of the hop- 
per where they mix in the tee. They 
also mix in the roof cyclone, from 
which the mixture flows by gravity 
down through the rotating feeder 
valve and a flexible pipe connection 
to be loaded directly into cartons or 
bags for shipment. 

The above system of handling 
these granular plastics has proved so 
convenient, simple and reliable in 
operation that its characteristics are 
more or less taken for granted. No 
specific operating data on relative 
costs have been compiled. 

For the above data, and the oppor- 
tunity to inspect the handling sys- 
tem, we are indebted to R. W. Hast- 
ings, plant engineer of Shawinigan 
Resins Corp. at Indian Orchard, 
Mass. That corporation is a sub- 
sidiary of Monsanto Chemical Corp. 


Floor Maintenance 


(Continued from page 27) 


floors, each being excellent in their 
sphere, i.e., the dry system and the 
wet system. 

The dry system ° consists of elec- 
tric scrubbing machines equipped 
with wire or metal brushes. A ma- 
chine of this type, equipped with a 
No. 30 gage wire brush, will remove 
all grease accumulations, after which 
the wet scrubbing process can be 
employed to advantage. 

The wet system * consists of elec- 
tric scrubbing machines with vac- 
uum water pick-up. The Ford Motor 
Co.* has used the wet scrubbing 
process, in combination with the dry 
system, for cleaning wood block 
flooring for many years, with fine 
success. They use hand mops around 
the machines, where they are un- 
able to use the mechanical equip- 
ment. The wet system of cleaning 
just described, will not only keep 
the floors clean, and reduce the dust. 
but will also reduce the tendency 
for shrinkage of the timber in the 
blocks. 


Rejuvenation of Old Flooring 


Inasmuch as well-seasoned lum- 
ber was not available during the 
war, shrinkage in the blocks has 
been encountered in many places 
after the buildings and floors have 


2 Machines of both types are made by sev- 
eral manufacturers. A list of these recom- 
mended by the author will be supplied by 
the Editor upon request. 


8The Ford Bomber plant at Willow Run 
alone installed 2,500,000 sq ft of wood floor- 
ing in 1942. This was only a fraction of 
the 132,565,000 sq ft (over 3000 acres) in- 
stalled in 7 yr from 1940 to 1946. This 
represents approximately 460,000,000 board 
feet or about 25,000 carloads. 
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thoroughly dried out. In such cases 
it is necessary to refinish the floors 
led and reseal the joints with either hot 
= coal tar pitch or a coal tar pitch 
all emulsion. 
nen It is also very desirable and an aid 
an in prolonging the life of wood block 
ow flooring, to surface treat and reseal 
p- the joints at least once every 2 yrs 
a with a sealer. 
m 
ity Flow Meter Upkeep 
ler (Continued from page 12) 
_ siderable length of time. 
a Where blow-down piping has not 
- been provided and where frequent 
g blow-down operations are required, 
- the installation of such piping is ad- 
i visable. This can be done by fol- 
No lowing the schematic layout shown 
: in Fig. 1. The arrangement is equally 
a effective for stéam, gas, or liquid 
o meters. When blow-down operations 
am are performed, the following pro- 
t- cedure should be adhered to: 1. 
om Close meter body union valves. 2. 
a Open cross-over or equalizing valve 
b- on the meter body. 3. Open both 
“ 4 ¥% in. gate valves until discharge is 
P. entirely clear of sediment, dirt, etc. 
When blowing the tubes, the 
valves should be opened quickly to 
their full limits. If the valves are 
» only partially opened it is possible 
sal for a slug of dirt or foreign matter 
he to clog the valve. Care should be 
taken that each pressure tap is @ A good strainer protects your equipment 
nd blown out with equal force. and pipelines. 
e : ; 
- Berney te wy em There's » reason for the populasity of 
a pare valves, and a lack of pen | im ny Fine Screen Strainers. They give 
ch motion in response to flow changes etter servsce. 
- —exist on mechanical flow meters, SCREEN is a high-grade woven monel 
the pressure tight bearing should be wire basket that catches solids—lets con- 
i checked for —— The bearing densate, oil or other fluids flow freely. 
Se can be checked for excessive fric- Perforated screens if desired. 
tion while the meter is assembled by 
nee depressing the zero setting lever in BODY is cadmium-plated for protection 
_ the instrument and suddenly releas- against corrosion and also for better 
Ty ing it. If the pen arm oscillates appearance. 
ck back and forth two or more times, . : ’ 
ne it shows that the bearing is freely SCREEN CAP is easily removed. Machined 
nd transmitting the motion of the float face and spark-plug-type gasket provide 
wi as it bobs up and down in the mer- tight joint. Cap and screen come out 
p- cury. This test also serves as an together. Screen automatically aligns 
ng indication that reassembly opera- when replaced. 
&P tions have been performed properly. ie “wer - 
st, However, great care should be exer- Six sizes, 4” to 2”, for pressures up to 
wl cised not to twist or damage the 600 Ibs. Reasonably priced. 
y pressure tight shaft by exerting too Hundreds of thousands are already in 
— a force when depressing the service. Stocked and sold by 150 Mill 
setting lever. Sette Rheuees 
is When the pressure tight bearing PP'Y Gaps , 
“A shaft must be removed, it should be See your nearest distributor or write for 
- firmly grasped and pulled straight * Bulletin S-201. 
8 out through the front of the bearing 
ve into the instrument case. This pre- YARNALL-WARING COMPANY 
a Mens prey: J hey bane ag nl 145 MERMAID AVE., PHILADELPHIA 18, PA. 
m- tion must be observed so as not to 
by bend the shaft. It should then be 
” washed clean and wiped dry with a 
Dr soft rag. Sand paper or crocus cloth OF | RAI Ni E a S 
= should never be used. By W. J. 
nis Suber, - way “sae mm a — Pz: li y) 2; Ii u 
ation of the Brown Instrument Co., £ 
Philadelphia, Pa. 0 ‘ce 4 44 nes 
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REMOTE INDICATION OF RATE OF FLOW 


For practically all liquids—tar, 


molasses, crude oil, grease, paint, 











varnish, syrups, etc., etc.—for measur- 
ing, indicating, totalizing flow of water 
and chemicals in continuous manu- 
facturing processes and numer- 
ous other uses. Its remote indi- 
cating feature is new—get the 


complete story. 


SEND 
FOR 
BULLETIN. 
46-766 
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Buschman Portable Conveyors add to your profits with savings of 30°/, 
and more in handling costs. Roll-or-wheel type units adjust to a multi- 
tude of conveying needs. In 5 ft. and 10 ft. sections and curves, light in 
weight, easy to carry . . . yet strong and durable. No tools needed for - 
set-up. Buschman “Red Wheel” Conveyors resist rust and weather. Write 
for Bulletin No. 10. 


THE E. W. BUSCHMAN COMPANY, INC. 
4426 Clifton Ave. 
Cincinnati 32, Ohio 


yschman 























Engineers’ 
Data Book* 


Heating and Ventilating’s Engineer- 
ing Databook by Clifford Strock. Size 
814 by 11 in.; 576 pp.; illustrated; 
cloth bound. Published by The Indus- 
trial Press. Price $7.00. 

Practical in character, the Engi- 
neering Databook is intended for 
everyday use by heating, ventilating, 
and air conditioning engineers, con- 
tractors, architects and plant engi- 
neers. Emphasis is placed on data 
needed in actual design with only 
sufficient text to explain the use of 
the data. The large 8% by 11 in. 
page size permits the use of large, 
easy to read tables, charts and 
graphs. 

Data are organized into ten sec- 
tions: Heat and Moisture in Air; 
Fuels and Combustion; Piping; Air 
Handling and Ventilation; Heating 
and Heat Transmission; Cooling and 
Air Conditioning; Motors and 
Drives; Contract Law; Mathemati- 
cal Data; and Drafting Room Prac- 
tice and Terminology. Every section 
of this data book treats the subject 
exhaustively and each is well il- 
lustrated. 

A useful feature is the section de- 
voted to the law of contracts. This 
is based on actual court decisions 
and discusses such factors as the 
validity of contracts, implied warran- 
ty, technical competence, alteration 
of plans, extras, sub-contracting, 
substitutions, inconspicuous clauses. 
guarantees, the distinction between 
the employee and the contractor, 
patent infringement, real estate law, 
relations with municipalities, me- 
chanic’s liens, withdrawal bids, and 
“cost plus” contracts etc. 


Whither 
Engineering? 


Trends in Engineering Education by 
James Kip Finch, First edition, 140 
pages, 514 by 7% in., cloth; published 
by The Columbia University Press, New 
York, 1948; price $2.00. 

Practicing engineers as well as ed- 
ucators will be interested in this 
very enlightening little book on en- 
gineering education. As in many 
other branches of human endeavor, 
change is the normal atmosphere in 
engineering education. Today in 
particular engineering education 
faces a transition and a challenge 
to greater service. Two problems es- 
pecially pose questions of policy 
with which many schools have had 
little experience. The purpose ol 
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this book, therefore, is to present | 


these solutions as they have been 
evolved through the pioneering work 
of the Columbia School of Engi- 
neering. 

One problem has been the move 
to broaden engineering curricula to 
include the basic subjects of a gen- 
eral education. The.other, and even 
more important, is the challenge our 
schools face today in advancing both 
the fundamentals and the applica- 
tions of engineering science. While 
American engineers have led the 
world in technical ingenuity, in the 
area of basic research they have re- 
lied to a major degree on European 
workers. American engineering 
schools must now meet this loss of 
basic research by increasing their 
own interest in graduate study. 

According to Dean Finch Ameri- 
can engineering schools are turning 
out tens of thousands of young men 
a year, who are being educated 
either beyond their capacity or be- 
low the top-meet of the profession. 


Engine 
Supercharging* 


Supercharging the Internal Combus- 
tion Engine by E. T. Vincent, First 
edition; Size, 315 pages, 6 in. by 9 in., 
illustrated, cloth; published by the 
McGraw-Hill Book Company, Inc.; price 
$5.00. 


The purpose of this book is to 
present for the first time, the essen- 
tial fundamental theory of the vari- 
ous forms of superchargers and 
turbo superchargers in use today, 
together with effects on the engine 
cycles, power outputs, and thermal 
efficiencies. The subject matter was 
built around some notes that were 
used in the spring of 1944 for a 
course on superchargers sponsored 
by the U.S. Government under one 
of the war training programs. In- 
terest in the course was so gratify- 
ing that the author thought the 
notes should be published in more 
permanent form. 

Following an introductory chapter 
on the historical development of the 
superchargers, chapter 2 deals en- 
tirely with the fundamental thermo- 
dynamics. Chapter 3 is on the engine 
cycle, describing the constant vol- 
ume cycle, supercharged constant- 
volume cycle, the turbosupercharg- 
er, etc. In chapter 4 is discussed 
the various types of compressors, 
this is continued in chapter 5. 
Chapter 6 is devoted to a discussion 
of the impeller and diffuser and 
chapter 7 to the estimating operating 
conditions. Surging in centrifugal 





An asterisk (*) following the title 
of any book described in this depart- 
ment indicates that the book may 
be purchased from the Book De 
partment, PLANT ENGINEERING, 
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It's new! It's different! A packaged 
Flexible Coupling... available from 
stock...and ready to install without 
reboring. It's another Dodge devel- 
opment for mechanical powertrans- 
mission that saves time, cuts cost! 
* TRADE MARK REGISTERED U.S. PAT. OFF. 


y/ Built with the famous TAPER- 
LOCK bushing (patented). 


range of standard bores. No re- 


Available from stock in a wide 
y boring! 


Fastens to shaft with the firmness 
of a shrunk-on fit. 


connected without moving 
coupled machines. 


/ Easy on—easy off. Can be dis- 


mum space on shaft. Safe! No 


Compact design occupies mini- 
vy projecting parts. 


“Pin Type”’ design with oak tanned 
VA sole leather center disc provides 
flexibility, resiliency and strength. 


‘ Made of close grained semi-steel 
and machined all over to insure 
balance and true running. 

DODGE MANUFACTURING CORPORATION 
MISHAWAKA, INDIANA 





of Mishawaka, Ind. 


He is your local Dodge Dis- <—— a 
tributor— qualified to help ‘. 
you apply power efficiently. 
CALL THE TRANSMISSIONEER 10x for his name under” Pow- 
er Transmission Equipment” a 
in your classified phone book. 





Copyright, 1948, Dodge Mtg. Corp ~ 





FOk YOUR NAME PLATE REQUIREMENTS, WRIT 
SUBSIDIARY, ETCHING COMPANY OF AMER 
1520 MONTANA STREET, CHICAGO 14,’ ILLI 
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Davey Model 315 


DAVEY DEPARTMENTAL 
COMPRESSORS GIVE YOU 
THESE ADVANTAGES 


@ Power savings 
@ Lower air losses 
®@ Maximum air operating efficiency 


@ Make plant expansions easy and 
economical 


@ Eliminate shutdowns due to 
compressor failures 


® Air cooling eliminates water bills 
@ Ease of installation 







@ Reduced maintenance and 
replacement expense 


Write for Bulletin E-219 


DAVEY COMPRESSOR CO. 





IN LINE with today’s 
trend toward employment of small 
departmental compressors instead 
of one large centralized machine, 
Davey offers a complete line of 
industrial units. 

These are available in 60, 
105, 160, 210 and 315 c.f.m. 
capacities. And every Davey has 
GUARANTEED LIFETIME VALVES. 


DAVEY COMPRESSOR CO. * KENT, OHIO 


Dealers in Principal Cities 


}; Compressor. 














FORGET TO SEE 


THE NEWEST WAYS OF 
CUTTING COSTS 


-.- AT THE 


See over 300 technically-staffed 
exhibits and first-hand 
demonstrations of the very latest 
advances in equipment, 
materials and methods for 
efficient, economical power 
production and use of steam, 
electric and mechanical 

power. Talk with engineering 
specialists on hand to help 

with your present problems 
and future plans. Get ideas 

on design, installation, 
operation and maintenance 
you can profitably use now 

and later. It will be time well 
spent. Remember the date: plan 


- to come: bring your associates. 


Management 
International Exposition Co, 








GD 1955 





superchargers is discussed in chap- 
ter 8 and chapter 9 is devoted to the 
testing of supercharges. Chapter 10 
covers turbosupercharging in gen- 
eral, and chapter 11 the axial-flow 
The book concludes 
with a chapter on the supercharged 
diesel cycle. The author is Professor 
of Mechanical Engineering at the 
University of Michigan. 


Standards Index 


Index to A-S-T-M Standards, Decem- 
ber 1947. Size 248 pages, 6 in. by 814 
in., paper covered; published by the 
American Society for Testing Materials, 
1916 Race Street, Philadelphia, 1948. 

This Index is an adjunct to the 
Book of A.S.T.M. Standards and 
comprises a ready reference for lo- 
cating any A.S.T.M. standard in the 
bound publication of the Society in 
which it appears. The Index should 
also be of value ir ascertaining 
whether the Society has issued a 
standard on a specific subject. It 
enables any of some fifteen hundred 
standard specifications and tests in 
the volumes of the A.S.T.M. to be 
located readily. All items are listed 
in the index under appropriate key 
words according to the particular 
subject they cover. As a conveni- 
ence a list is given of the specifica- 
tions and tests in numeric sequence 
of their serial designation. Copies 
of this 248 page publication are fur- 
nished without charge on written re- 
quest to A.S.T.M. Headquarters 
1916 Race Street, Philadelphia 3, 
Pennsylvania. 


Sketching and 
Drawing* 


Freehand Sketching for Engineers by 
William W. Turner. Size 814 by 11 in.; 
34 pp. plus 45 work sheets; illustrated; 
paper bound. Published by The Roland 
Press Co. Price $3.00. 

Simplified Perspective, Its Theory and 
Practical Application by William W. 
Turner. Size 6 by 9 in.; 235 pp.; illus- 
trated; cloth bound. Published by The 
Roland Press Co. Price $5.00. 

Freehand sketching should be par- 
ticularly valuable to practicing engi- 
neers who must be able to make 
good sketches, or graphically pre- 
sent facts and relationships that can- 
not be put into words. To many 
engineers, proficiency in freehand 
sketching is of more service than the 
ability to make a _ good finished 
drawing. To show how to do this 
the author, professor and head of 
the Department of Engineering 
Drawing, University of Notre Dame, 
gives working instructions. 
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Complete detailed procedures for 
sketching procedure from actual 
equipment are given. Making meas- 
urements, determining the propor- 
tions, and methods of drawing 
circles, elipses are covered clearly. 

The second book is a detailed dis- 
cussion of perspective and explains 
simply with the aid of diagrams, 
projection drawings and detailed 
instructions for making them. While 
it deals more with the principles of 
perspective used in architecture, the 
guiding principles are stated concise- 
ly and the style is descriptive rather 
than technical. It will prove useful 
and practical to either engineers or 
architects who must make or use 
perspective drawings. 


Formulas and 


Processes* 


Henley’s Twentieth Century Book of 
Formulas, Processes and Trade Secrets. 
Size 5 by 8 in.; 876 pp.; cloth bound. 
Published by The Normal W. Henley 
Publishing Co. Price $4.00. 


This is the latest edition of a book 
that has been a standard reference 
for home, factory, office, laboratory 
and workshop for many years. The 
new edition includes a complete 
ready reference index on material 
difficult to find in other works. 

If you want to learn how to lay 
galvanized iron roofing you will find 
detailed instructions. The book tells 
how to dissolve iodine, how to make 
a good preservative for leather, how 
to color metals, how to make pho- 
tographic solutions on pigments, 
recipes for different kinds of soap, 
as well as practical and useful in- 
formation on such things as var- 
nishes, waxes, bleaching materials, 
ete. 

There is, for example, a detailed 
discussion of how to carry on com- 
mercial enameling using a _ small 
enameled sign as a typical example. 
Recipes and formulas for extracts 
are followed by detailed instructions 
for etching. 

A buyer’s guide and a chapter on 
various materials and chemicals are 
included as well as a chapter on 
useful workshop and laboratory 
methods. 


Elementary Heat 
Engineering* 

Steam, Air and Gas Power by Wil- 
liam H. Severns and Howard E. Degler. 
Fourth edition, 509 pages, 6 by 9 in., 


illustrated, cloth; published by John 
Wiley & Sons, Inc.; price $4.75. 


The first edition of this book ap- 


peared in 1929. The purpose of this 
fourth edition remains the same as 
that of the first, that is to provide an 
elementary text book for courses 
dealing with heat engineering where 
time limitations include an ex- 





REFERENCE BOOKS 
for PLANT ENGINEERS 


INSTRUCTION AND CONTROL MANUAL 
FOR OPERATING ENGINEERS by E. W. F. 
Feller. This is a book for the operator on the 
job for quick reference when needed. It ex- 
plains the basic principles of control and oper- 
ation of liquid level, pressure, temperature, 
speed, humidity indicators and controlers. The 
author explains how the units of a control sys- 
tem are connected together to present, in effect, 
one unit of operation, and then tells how each 
unit affects the operation of the others. 413 
pages, $6.00 


ELECTRIC MOTOR MAINTENANCE by 
W. W. McCullough. In this book you will find 
everything you should know about the main- 
tenance and repair of electric motors, described 
in easy-to-understand language. It is invaluable 
for ready reference on the job. 126 pages, 
$2.00 


INDUSTRIAL HEALTH ENGINEERING by 
A. B. Brandt. The author points out that the 
plant engineer is too busy to wade through the 
masses of data which have been presented in so 
many publications but touch so lightly on his 
manifold duties. Covers industrial hygiene in 
detail and the logical development and arrange- 
ment of the material increases its usefulness- 
394 pages, $6.00 


HOW TO DESIGN AND INSTALL PLUMB.- 
ING by A. J. Matthias. Covers industrial as 
well as domestic and commercial plumbing. Au- 
thor is a master licensed plumber and knows 
what he is talking about. Book is well illus- 
trated with well chosen photographs and draw- 
ings and with many tables to help the plumber 
in figuring length and pipe sizes. 435 pages, 
$3.50 


INDUSTRIAL PRESSURE VESSELS by Harry 
M. Spring. Here is a comprehensive guide to 
the design, construction, operation, selection and 
maintenance of pressure vessels for industrial 
purposes. It explains how pressure vessels are 
operated most efficiently, how they are fabri- 
cated, how the factors determining maximum safe 
working pressure are taken into account and the 
causes for, and remedies of, many defects. 259 
pages, $3.50 


INDUSTRIAL ELECTRONICS REFERENCE 
BOOK by 37 Electronic Engineers of Westing- 
house Electric Corp. Designed to help en- 
gineers understand and apply new electronic 
Includes under one 
cover all the data needed to understand the 
scope and limitations of electronic equipment 


equipment in industry. 


as used in industry. This book is easily worth 
three times what it costs. 680 pages, $7.50 


HEATING and AIR CONDITIONING, 6th 
Edition by Allen, Walker and James. This is 
one of the outstanding textbooks in this field 
and should be known to all those who need to 
study the fundamentals of heating and air con- 
ditioning. It is sufficiently thorough so that the 
reader will acquire a solid theoretical ground 
work and knowledge of practice. 667 pages, $5.50 


HEAT PUMPS by Philip Sporn. This authori- 
tattve book offers a reasonable technical treat- 
ment of the heat pump and the progress made 
in adapting it to building heating and cooling 
service and industrial processes. 188 pages, 
$3.75 


PRACTICAL ENGINEERS OPERATING 
POINTERS — An compilation by 
Power Plant Engineering editors of practical 
pointers pertaining to electrical equipment, tur- 
bines and engines, condensers, piping, pumps, 


excellent 


etc. It shows you why things are done to save 
money and secure best results. 239 pages, fully 
illustrated, $2.00 


BOILER FIREMAN’S HANDBOOK by Joseph 
R. Darnell. This book, the result of the au- 
thor’s thirty years of experience in power plant 
practice, will provide boiler firemen and power 
plant engineers with accurate, dependable data 
for solving many combustion problems, also 
offers many helpful suggestions for the suc- 
cessful operation of various pieces of appa- 
ratus found in the power plant, such as 
temperature measuring and gas analyzing in- 
struments, draft gauges, air pre-heaters, stokers, 
oil, gas and pulverized fuel burners, forced and 
induced draft fans, feed water heaters and 
economizers. 193 pages, 6x9, 139 illustrations, 
$3.00 
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53 West Jackson Blvd., Chicago 4, Illinois 
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Here's a coupling designed to in- 
sure long trouble-free service; con- | 
structed to provide definite operating 


advantages. Larger maximum bore 
permits use of larger shafting and 
equipment. No flexible hub connec- 
tions to fatigue, no non-lubricated 
metal to metal contact between mov- 
ing parts to cause wear. Positive dust 
and oil proof seal. Forged steel parts 
permit operation at high or low 
speeds. Pressure lubricated bearings. 


Our Catalog No. 57 gives full details | 


on all types. 


COUPLING DIVISION 


JOHN WALDRON 


CORPORATION 
NEW BRUNSWICK, N. J. 
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the subject. ‘The fundamental theo- 
ry of heat power engineering are the 
same as those given in the three 


| previous editions of this book. Ac- 


cording to the authors, the primary 
objectives of this revision are to 
bring the material together with the 
illustrations and descriptions abreast 
of the present day developments of 
fundamental heat power equipment, 
to make the material more easily 
understandable by rearrangement 
of the subject matter, and to intro- 
duce distinctive new material which 
appears .to be of immediate and 
growing importance. The volume 
constitutes a useful length between 
the more rigorous theory and the 
actual practice of power production. 

Steam, Air and Gas Power is a 
descriptive book, with sufficient 
technical detail and mathematical 
calculation to provide a thorough 
understanding of basic principles. 
Clear discussions and _ illustrations 
show the underlying theory of the 
construction, applications and per- 
formance of modern heat-power 
plants and their correlated equip- 
ment. Carefully chosen problems, 
most of which are entirely new in 
this fourth edition, give the reader 
practice in applying the principles as 
he learns them. The addition of ma- 
terial on the gas turbine is one of 
the most important changes in this 


fourth edition. 





HEBCO 
PORCELAIN TANK LINING 


Is protecting Hot Water Storage 
Tanks for Such Nationally 


Known Firms as These: 


BULLOCK’S STORES 
CALIFORNIA INSTITUTE OF 
TECHNOLOGY 

GENERAL INSURANCE COMPANY 

OCCIDENTAL COLLEGE 

PACIFIC COLONY STATE HOSPITAL 

PARAMOUNT PICTURES, INC. 

RICHFIELD OIL CORP. 

SANTA FE RAILWAY 

SEARS ROEBUCK & CO. 

SHELL OIL CO. 

SOUTHERN CALIFORNIA EDISON 

COMPANY 

SOUTHERN PACIFIC RAILWAY 

STANDARD OIL CO. 

TEXAS OIL CO. 

UNION OIL CO. 

UNIVERSITY OF CALIFORNIA 

F. W. WOOLWORTH STORES 
hundreds of others 

Areas open For Licensed Applicators” 










HOT WATER 
STORAGE TANKS 
PRESSURE TANKS 






HOW E. BAKER CO. 


1499 E. 4th Street Los Angeles 33 
Philadelphia — San Francisco 

















hausted coverage of all phases of 


2.18" radius. ‘es 


pS Wall 

PRESSURE se ted Si 
up to ey oS to 035. 
5000 LBS. Ds 
iece 

PER $0. IN. Construction 








FINNFLEX 
SUITES aa 








STOCKED IN... 
304 AND 347 
STAINLESS STEEL 


Available in 316 
Stainless Steel. 


a 
Stainless Steel fit- 


tings supplied, on 
request. 









Freely bent on 


TEST 


Hose is extremely effective in 
plants where corrosion resistance 
is necessary in piping systems. 


For complete information write for 
Catalog SS-100. 


FINN & COMPANY 


2858 Eighth Avenue New York 30, N. Y. 




















’ ALBANY LUBRICATING PRODUCTS 


Eight decades ago, we began working to- 
wards an easier and longer life for gears 
and bearings. We're still on the job to- 
day! You'll find that wherever Albany 
Lubricating Products are used, equipment 
runs smoother and with a minimum of 
parts replacement. Remember—Soft Living 
Gears and Bearings work harder and last 
longer! Try Albany Lubricating Products 
today. You'll be glad you did! 

@ ALBANY GREASE 

@ ALBANY PRESSURE GREASE 

@ ALBANY BEARING LUBRI- 

CANT (Ball and Roller) 
@ ALBANY GEAR LUBRICANT 
@ ALBANY ROPE DRESSING 


@ ALBANY PENETRATING OILS 


FREE: Send for Your Copy of the 
Albany Recommendation Chart. 





ADAM COOICS SONS, » 


LINDEN, NEW JERSEY 
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Planning and Engineering Guidebooks and 
Data Books for Industrial Plant Distribution 
Systems and Unit Substations 


page, 9 in. by 12 in., four-color engineering data 

book, B-4045, is designed to give the plant engi- 
neering department every conceivable aid in the planning of 
an industrial power distribution system. The book logically 
develops from the section “Selecting the Best System,” 
through a comparison of the 11 basic systems and an 
economic analysis of these systems to the exact procedure 
to follow in selecting a system for your plant. Full page 
line wiring diagrams in several colors aid in the descrip- 
tions. Westinghouse Electric Corp. 


10 Industrial Plant Distribution Systems—This 34- 


Unit Substations Planning, Engineering Guide- 
102 book—A 20-page planning and engineering guide- 
book, 11B6895, prepared to simplify and speed the 
layout of load center unit substations has been announced, 
Dimensional and arrangement information enables indus- 
trial unit substation users to determine floor space and 
headroom requirements as soon as the unit is specified. 
Complete worked-out examples of unit substation planning 
are incorporated in the book. Installation procedure and 
pothead information are two other sections of the guide- 
book. Allis-Chalmers Mfg. Co. 


Coordinated Substations Engineering Data Book— 

103 This 86-page, coil-bound data book, B-4U61, 
illustrates and describes arrangements of substa- 

tion circuits from the simplest to the most involved. These 
substations have been divided into three main groups— 
those with single feeder, two feeder substations, and three- 
or-more-feeder substations. Two complete pages are de- 
voted to each arrangement covered. Scale models have 
been used for the photographs of the arrangements and 
these occupy one page; the facing page gives a complete 
description of the arrangement, a table of standard ratings 

















and a wiring diagram. Westinghouse Electric Corp. 








Heavy Duty Synchro- 
4 nous Motors—Bulletin 
1200-PRD-175, 4 pp., 
contains discussion and illus- 
trates construction and appli- 
cation of these motors for 
drives up to 5000 hp. Cutaway 
sections, phantom views, draw- 
ings depict important features. 
Electric Machinery Mfg. Co. 


Electrical Tapes—Bul- 
05 letin E-BC 581, 24 
pp., contains 86 pho- 
tos of electrical tape applica- 
tions, describes the tapes, and 
discusses electrolytic corrosion. 
Properties are listed and di- 
electric strength discussed. Tape 
is claimed to equal both rubber 
and friction tape. Minnesota 
Mining & Mfg. Co. 


Power Line Connec- 
106 tors— This 126 pp. 
complete catalog con- 
sists of 5 separate catalogs and 
a price list of the firm’s com- 
plete line of products. Equip- 
ment covered is connectors, 
Straightline splices, deadends, 
splicing sleeves, cable special- 
ties, and other items. Catalog 
is tab-indexed. Reliable Elec- 
tric Co. 


Theoretical Power 

Output of Storage 

Batteries—This 16 pp. 
report discusses the materials 
available for battery construc- 
tion and evaluates them from 
the standpoints of output in 
Watt-hr per lb, discharge rate, 
cost, availability, and shelf-life. 
Gould Storage Battery Corp. 


Engineering Data on | 

Bus Duct — Bulletin | 

No. 101, 32 pp., uti- 
lizes many photos, drawings, 
dimensional tables, capacity | 
tables, bus temperature rise 
table, voltage loss tables, draw- 
ings showing how to make serv- 
ice head connections, and some 
typical applications to show 
uses of bus ducts. Frank Adams 
Electric Co. 


Self-Adhesive Lead 
10 Markers—-This 4 pp. 

bulletin describes and 
depicts the markers for apply- 
ing on motors to show the 
proper method of connecting 
leads for each type of motor. 
Labels are claimed to be heat- 
resistant. W. H. Brady Co. 


Magnetic Starters — 

Bulletin 4110, 8 pp., 

describes and _illus- 
trates a c magnetic starters of 
the across the line, non-revers- 
ing type. Complete informa- 
tion is given concerning appli- 
cation, size, construction and 
enclosure dimensions. Ward 
Leonard Electric Co. 


Power House Auxili- 

ary Motors — Bulletin 

05B 6107A, 28 pp., de- 
scribes and illustrates these 
motors of 1 hp or more for 
driving power house auxiliary 
equipment. Photos of applica- 
tions, tables for selection of 
types, photos of various motors, 
cross-sectional views, and ext. | 





assembly photos illustrate text. 
Allis-Chalmers Mfg. Co. 





HERE'S AN IMPROVED INVERTED 
BUCKET STEAM TRAP 





THE 
KECKLEY 
TYPE B 
TRAP 


embodies advanced improvements in design, 
construction, operation, materials, 
installations and maintenance features. 


This Keckley Trap is made with stainless steel work- 
ing parts. The cover plate, mounted at a most convenient 
angle with the body, carries the entire working mechan- 
ism of the Trap. It can easily and quickly be removed 
from the Trap body without breaking any pipe con- 
nections. 

From the cover is suspended the bucket and lever 
with valve through a fulcrum plate which serves also as 
the valve seat retainer. An outstanding feature of this 
Keckley Type B Trap is the positive alignment of the 
valve with respect to the valve seat, so important in the 
continued performance of any Trap. 


This is accomplished through the dual purpose “ful- 
crum and valve retaining plate”, eliminating any pos- 
sibility of misalignment such as occurs when the fulcrum 
point is dependent upon lugs in the cover or similar 
arrangement. 


A slight inaccuracy in machining can cause consider- 
able variation in relation of valve and seat. Tight seat- 
ing in such cases is difficult whereas in the Keckley 
Type B Trap it is positively assured at all times. 


The precision of these Traps guarantees to you com- 
plete efficiency in operation. 





Write for Bulletin No. 52 showing the out- 
standing advantages for dependable service 
and economy. 











Steam Traps — Temperature Regulators — Pump 
Regulators — Water Gauges — Gauge Cocks — 
Strainers 


O. C. KECKLEY COMPANY 


400 W. MADISON STREET 
CHICAGO 6, ILLINOIS 
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OUTLAST ORDINARY Sa Gs 


KIND 6 TO 1! 
ISEXAUER “EASY-TITE” 


FAUCET WASHERS 
| are fabric-reinforced like a tire 


ms ce ee a ee ee ee ee ee ee a 


STOP COSTLY FAUCET LEAKS that boost water, fuel and labor costs 
while ruining expensive fixtures. Insist on pat’'d “EASY-TITE”’ 
Faucet Washers — made of DUPONT NEOPRENE to withstand 
absorption and extreme high temperatures (upwards of 300° F) 
—fabric-reinforced like a tire to prevent splitting and distortion. 
Long-wearing “EASY-TITES” have cut faucet repairs to a mini- 
mum, brought new economy to maintenance programs in plants, 
hospitals, schools and colleges, hotels, utilities and institutions 
everywhere. 


FREE! VALUABLE 112-PAGE CATALOG “casy-tites” ond 
2,300 other ‘SEXAUER' Triple-Wear Replacement 
Parts and pat'd. Precision Tools are advertised in 
THE SATURDAY EVENING POST and standard with 
leading maintenance engineers. This highly spe- 
cialized line is listed and illustrated in the big, 
new 112-page ‘SEXAUER’ catalog. Send a post- 
card for your free copy — TODAY. 


J. A. SEXAUER MFG. CO., INC. 
2503-05 Third Ave., New York City 51. (Dept. S-11) 
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SPECIALISTS IN PLUMBING AND HEATING 
MAINTENANCE MATERIALS FOR 27 YEARS 








TOUGH 
OVERLAYS 
PATCHES 


Concrete or 
Wood Floors 








Resurface or patch broken concrete floors with tough RUGGED- 
WEAR Resurfacer. Here’s a material which will stand up under 
the most punishing trafic conditions. Simple to install — no 
chopping or chipping required. Merely sweep up the spot to be 
repaired — mix the material — trowel it on. Holds solid and 
tight right up to irregular edge of old con- 
crete. Provides a firmer, tougher, smoother, more 
rugged wearing surface. Used indoors or out. 
Dries fast. 


MAIL COUPON for 


FREE TRIAL OFFER 


r FLEXROCK COMPANY 
| 3615 Cuthbert St., Philadelphia 4, Pa. 


Offices in Principal Cities 





Please send me complete RUGGEDWEAR _ informa- 
tion ,and details of TRIAL ORDER PLAN — no 
obliz tthon 
| NX athe 
OMmMpany 
' 
eS eee 
66 NOVEMBER, 











—Catalog Section B- 

2106, 24 pp., describes 

what brush standardization can 

accomplish in the way of re- 

ducing cost of brush mainte- 

nance. Also emphasized is the 

practical side of always having 

stock on hand. National Car- 
bon Co., Inc. 


Lange Electric Lamps 

11 This pp. bulletin 

is , general price 

list of carbon lamps, infra-red 

lamps, infra-red lamps in strips, 

portable units, and darkroom 

lamps. North American Electric 
Lamp Co 


Double Pole Double 

114 Throw Switch— Data 
Sheet No. 47A con- 

tains tables of characteristics, 
ratings and contact life, for 
both ac anddc. Explanation 


112 =< Electric Motor Brushes 





of operation and dimensional 
=e also provided.. Micro 
Switch 
Electric Cable Con- 
115 nector Selector—Bul- 
letin 48Q3, 4 pp., il- 
lustrates and lists the types of 
cable connectors and uses they 
are recommended for. Burndy 
Engineering Co., Inc. 


Twin Rail Motor 

1] Mounting Base—Cat- 
alog TR-801, 4 pp., 
describes the application of 
these motor mount rails for 
various applications. Drawings, 
photos, and close-up _ details 
illustrate use. Korfund Co., Inc. 


Selenium  Electrolyz- 

‘lz ing Rectifier — This 
catalog sheet presents 

the applications for which this 
rectifier is suitable, lists fea- 
tures, and provides operating 
instructions. Richardson-Allen. 


BUILDINGS, MAINTENANCE 


Locks — This 92 page 

complete catalog de- 

scribes and depicts all 
the locks of different types for 
many uses made by this firm. 
These also include draw pull 
catches, friction catches, pad- 
locks. Complete information as 
to size, types, weights, uses, 
materials is given. Corbin Cab- 
inet Lock Div., American Hard- 
ware Corp. 


Quonset Buildings — 

Bulletin SSQMI, 8 

pp., depicts the many 
uses these buildings find. Shown 
are the various sizes in use. 
Feature of speed of construc- 
tion is due to being able to 
nail to steel framing. Stran- 
Steel Div., Great Lakes Steel 
Corp. 


Leak Stopper — Form 

AAP-348, 6 pp., de- 

scribes briefly the ap- 
plications for which the seal- 
ing material for concrete and 
other masonry work is suitable. 
Stonhard Co. 


Paint Spray Booth 

Maintenance—This 26 

pp. portfolio contains 
facts about keeping wet spray 
booths operating, a report giv- 
ing the correct operating pro- 
cedure for spray booths. Also 
included in pocket on cover is 
other information "3 to 
the subject. DuBois Co 


Penetrating nn 

—s or a 

n 30M-J, pp., de- 

scribes pom itustretes can typ- 
ical applications of this coating. 
Available colors stated. Guar- 
antee explained. Flexrock Co. 


20-1, 20 pp., describes 

and depicts with 
many application photos the 
use of the different types of 
gratings available. Dimensional 
drawings show various types of 
webbing. Tables give weights, 
safe loads of floor and step 
rs a Subway Grat- 


Co., 
Anti- Corrosion Coat- 
124 i: ing—Bulletin Z-CGB, 
pp., describes the 
coating that is said to with- 
stand solvent vapors, acids, 
alkali, salt water and chemical 
fumes. Photos of the type of 
corrosion it protects against 
are provided. Adhesives and 
Coatings Div., Minnesota Min- 
ing and Mfg. Co. 


Protective Coating for 

5 Concrete — Bulletin 

B29, 8 pp., is replete 

with application photos of 

structures, such as: concrete 

stacks, brick, concrete, and 

stucco buildings, and concrete 

silos, which have been covered 
with this coating. Arco Co. 


12 Aluminum Venetian 


12 Gratings — Bulletin 


Blinds — This 12 pp. 

booklet discusses the 
scientific technique of combin- 
ing heat and light control to 
assure lighting, ventilation, and 
insulation from the heat of the 
-_ Aluminum Venetian Blind 


ys et : ww er 

4 pp., is a 

r= My lt of the K-16 

model machine. General speci- 

fications and price is given. 

Prices of attachments also giv- 
en. General Floorcraft, Inc. 


MATERIALS HANDLING 


Handling and Proc- 

essing Equipment — 

Catalog 791, 32 pp., 
describes and illustrates with 
application and equipment pho- 
tos, arrangement sketches, sec- 
tional views, most of the equip- 
ment made by firm for mate- 
rials handling and processing. 
Jeffrey Mfg. Co. 


Air and Liquid Hose. 

Bargain prices on hose 

remnants are listed in 
a 4 pp. folder. These cover 
single, double and triple braid 
hose, from ;; to 112 in. for 
air, water, paint, solvents, oil 
and gasoline. Lengths range 
from 10 to 40 ft, prices from 
4 to 42 ct per foot with cou- 
plings. Freight allowed on or- 
ders of $100 or more. Amazon 
Hose & Rubber Co. 


Sling Chains — Bulle- 
tin SC-48, 4 pp., in- 
cludes sling chain 
safety rules and full data on 


chain inspection, use and care. 
Recommended load limits are 
listed. Single and double sling 
chain specifications are given 
in tables. Cleveland Chain & 
Mfg. Co. 


Power Belt Conveyor 

] ] Form F FJ, is a two 

page description show- 

ing the applications which this 

floor mounted power conveyor 

for moving materials from one 

floor to another is suitable to. 
Rapids-Standard Co., Inc. 


Conveyor Belt Fasten- 

1 ers— This four page 

bulletin describes, de- 

picts, and gives prices of the 

fasteners to be used on con- 

veyor belts. Application shown 

with step-by-step photo series. 
Armstrong-Bray & Co. 

Diesel Crawler Trac- 

133 tor—Bulletin A-34-LL, 

24 pp., describes and 

illustrates in color the applica- 

tions for which this huge trac- 
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tor is suitable. Information as 
to speeds, starting, steering, 
construction details is given. 
Full specifications presented. 
International Harvester Co. 
Double Runner At- 
4 or —_ Bulletin 
R-448, pp., de- 
scribes oan Pen lll the use of 
these mills in industry. Con- 
struction details are shown 
with sectional views and photos. 
Numerous applications are 
shown in various industries. 
Sprout, Waldron & Co. 


Mobile Bucket Load- 
ers—A 4 pp. bulletin 
describing the mod- 
els K-5 and K-5B loaders. Ap- 
plication photos, dimensional 
drawings, and specifications 
table give essential data. N. P. 
Nelson Iron Works, Inc 
Flexible Hose—Bulle- 
tin SS-100, 4 pp., de- 
scribes this  fiexible 
hose made of stainless steel. 
The various types in which it is 
offered are given. Dimensions 
and data are given. Finn & Co. 


DUST CONTROL, HEATING, 
VENTILATING 


—Bulletin NJ 8, is a 
two page sheet ex- 
plaining the no-vent boiler re- 
turn system. Sketch gives pip- 
ing hook-up. David Stout & 
Sons. 
Bag-Type Dust Ar- 
1 resters — Bulletin No. 
164-2, 4 pp., describes 
and depicts the automatic bag- 
type dust arresters. Dimen- 
sions and capacities of arrest- 
ers are given in drawing and 
table. Northern Blower Co. 


13 Boiler Return System 


Scotch Boilers — Bul- 
| letin No. 8-B, 4 pp., 
describes and _ illus- 
trates with cross-sectional draw- 
ings, dimensional drawings, and 
tables of ratings and dimen- 
sions scotch marine _ boilers. 
Brownell Co. : 
Cabinet Unit Heaters 
14 —Bulletin NAP, de- 
scribes and illustrates 
with application. photos, phan- 
tom views, capacity tables, pip- 
ing diagrams, the various styles 
of cabinet unit heaters made 
for —— on ceiling, wall, 
or floor. Young Radiator Co. 
Heat Insulation Ref- 
4 erence Data— Form 
4479 SUP, 24 pp., pre- 
sents data and prices on the 
heat insulating materials of 
this firm. Types to use. Philip 
Carey Mfg. Co. 


ments—Bulletin 40, 8 

pp., describes and il- 
lustrates the integrally - cast 
directional finned radiation ele- 
ment of aluminum. Many pho- 
tos and drawings show how the 
elements are combined to make 


14 Cast Radiation Ele- 


up unit heaters, compressor 
intercoolers. Wilson Engineer- 
ing Corp 


‘Unit Gas Heater — 
4 This heater is de- 
scribed in a two page 
catalog sheet with sketches 
of important parts, and di- 
mensional table and drawing. 
Palmer Mfg. Corp 
Steam S separators -- 
44 ge No. 575, 4 
gives the perti- 
nent data _ these welded steel 
receiver steam separators. Vari- 
ous drawings show different 
locations inlet and outlet may 
have upon order. Wright- 
Austin Co. 
Heat Transfer Prod- 
ucts — This general 
catalog of 20 pages, 
in color, covers the entire scope 
of this firm’s work. This covers 
automotive type condensers, 
convectors, unit heaters, air 
conditioning equipment, heat 
exchangers, large cooling units, 
gas condensers, and special sim- 
ilar products. Catalog No. 148. 
Young Radiator Co. 


INSTRUMENTS, CONTROLS 


Pressure, Tempera- 

146 ture, and Flow Con- 

trols—Catalog 52D, 54 

pp., is the complete catalog and 

price list of the many controls 

offered. Photos, capacity tables, 

installation and maintenance 

data, charts, and drawings ex- 

plain and highlight the con- 

trols. General Controls. 

Analytical Instru- 

47 ments—Catalog CEC- 

1300A, 16 pp., describes 

and illustrates briefly all the 

instruments designed for ana- 

lytical purposes made by this 

firm. These are all electronic 

instruments. Specifications for 

each are given. Consolidated 
Engineering Corp. 

Rotameters— Bulletin 

18-RA, 4 pp., pictures 

and briefiy describes 

the various types of Rotameters 

and flow indicators with a ca- 

pacity table for sizes. Schutte 
and Koerting Co. 

Steam Engine Gov- 

14 ernors— This 8 pp. 

booklet describes and 

contains a price list of the gov- 

ernors for steam engines which 


were formerly made by Gard- 
ner-Denver. Maker states gov- 
ernors are for engines smaller 
than Corliss. Wiebmer Ma- 
chine Shop. 
Electric Tachometers 
15 ag No. 104, 4 
p., describes and il- 
lustrates rvaral tachometer 
heads for industrial service. 
Also those intended for direct 
head coupling from 1 to 100,000 
rpm. Metron Instrument Co. 
Combustion Control 
5 Device—Form No. A- 
801, 20 pp., explains 
the instrument offered for 
checking combustion control. 
Application photos, combustion 
efficiency charts, wiring dia- 
gram of instrument and the 
diesel engine set are shown. 
Cities Service Oil Co. 
Thermal Conductivi- 
15 z. Units—Bulletin BF 
8, 4 pp., describes 
and Satan these units with 
hook-up sketches, specification 
table, and photos of different 
— Gow-Mac Instrument 
oO. 


PUMPS 


Sump Pump — Bulle- 
tin 3100, 4 pp., gives 
typical specifications 

and dimensions. Illustrated 
with sectional drawings, appli- 
cation sketch. Head-capacity 
table is given. Yeomans Broth- 
ers Co. 


Air Driven Chemical 

4 a ee No. 

pp., describes 

and tate... with sketches of 
hook-ups, sectional views of 
pump, and a capacity-pressure 


selection table, these controlled 
volume chemical pumps driven 
with rotary a or gas motors. 
Milton Roy C 
Single Stage Pumps— 
oo E No. A1147, 
pp., describes and 
depicts o single stage, double 
suction centrifugal pumps in- 
tended for heavy duty work. 
Typical performance charts, 
cross-section sketches, dimen- 
sional drawings and tables and 
six pages of selection tables are 
provided. Economy Pumps, Inc. 














DOES DIRT plug 
your steam traps? 
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a Larger, 
At-Bottom Valve 
Keeps Nicholson 

Traps Clean 


Valve orifices of Nichol- 
son steam traps are 2 
to 6 times larger than in 





BULLETIN 











average traps, rminimiz- 

ing chances of plugging. 1047 

And, valves being at the 

bottom, dirt drops out by Or = 
gravity. This ability to Sweet's 


self-clean is one of the 
features resulting in the 
unequalled discharge capacity of 
Nicholson traps. 5 types for every 
purpose; size 4” to 2”; pressures 
to 225 Ibs. Test trap gladly sent. 


W. H. NICHOLSON & CO. 


Traps c 


208 OREGON ST. 
WILKES-BARRE, PA. 


Steam Specialties 


Control Valves -:- 

















No. 11 REGULATOR For Steam Heated Tanks @ Vats 














FOR 
7 LOW COST 
| TEMPERATURE CONTROL 


Here’s just the regulator for many 
processes requiring a constant temp- 
erature. Used for control of liquids 
or air. Prevents over-heating. Saves 
steam and labor. Often pays back 
its cost 3 to 6 times a year. Works 
for only 2 to 3¢ for a 24 hour day. 
Many give 10 to 25 years of de- 
pendable service. Will simplify 
a your con- 
= | trol prob- 

eres lem. 
“sreeset 
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\\_ THE POWERS REGULATOR CO. 
1 7 2746 GREENVIEW AVE., CHICAGO 14 


A NEW YORK . LOS ANGELES 
Offices in 50 Cities © Established 1891 
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Dryers @ Kettles @ Washers For Dishes, Bottles, Cans, Metal Parts 
Drying and Storage Rooms @ Diesel Engine Cooling @ Fuel Oil Heaters 
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WRITE FOR COMPLETE DETAILS 


@ FOR GAUGING LIQUIDS 

OF ALL KINDS 

@ 100% AUTOMATIC 
© APPROVED BY 
UNDERWRITERS’ 
LABORATORIES 


rie LEQUIDOMETER con: 


36-31 SKILLMAN AVE., LONG ISLAND CITY,INLY. 































INTERNATIONAL INDUSTRY 
YEARBOOK - 1948 


The Authoritative Digest of The Most Im- 
portant Recent Technical Developments in 
32 Fields of Industry. 


—more complete than news articles, 
more up-to-date than textbooks, the 
International Industry Yearbook is an 
indispensable quick reference sum- 
mary of developments in major indus- 
trial fields, widely separated in appli- 
cation but of close mutual interest 
in many of their technical problems. 


WHAT IS BEING DONE IN OTHER 
INDUSTRIES MAY BE VITALLY 
IMPORTANT TO YOU! 


Over 600 illustrations and line draw- 
ings, 32 authoritative contributors, 
416 pages, 3,300 references, 8'/2”- 
11”, Cloth Binding. 


KRISTEN-BROWNE PUBLISHING COMPANY 
Dept. E - 515 Fifth Avenue New York 17, N. Y. 





Kindly fill my order for a copy of the 1948 Edition, International Industry 


Yearbook at $10 postpaid I understand that I will be billed later and 
I iy return my copy within 10 days with no obligation 

PT CHEE Kekcsvesnnccacienedeseatencenennns mine 
GENED satcddcedccdcscdcdcccdcenesseseauascandees 

















Mark the numbers of the bulletins you wish 
to receive on the no obligation, no postage 
card between Pages 18 and 19 and 54 and 55 





MECHANICAL POWER 
TRANSMISSION 


Variable Speed Trans- 
156 missions—This 6 pp. 
bulletin describes the 
operation, construction, and ap- 
plications for which this vari- 
able speed transmission with 
infinite speed range is suitable. 
Speed Control Corp. 
Flexible Cou plings— 
5 Catalog No. 48, 8 pp., 
describes and depicts 
with photos, phantom views, 
and dimensional drawings the 
flexible couplings the firm 
makes. Also describes combina- 
tion backstop and coupling. 
D. O. James Gear Mfg. Co. 
Pulleys—-Bulletin ID- 
| 108, 12 pp., is the 
catalog for the pul- 
leys listed. Sizes, dimensions, 
applications, prices, are given. 


These include: iron pulleys 
split or solid; pulley lagging: 
bronze bushings; steel conveyo: 
pulleys, wing type conveyo: 
pulleys; and sheaves. Industria! 
Div., Continental Gin Co. 


Motor Speed Reducer 

15 —Bulletin 3101, 4 pp. 

describes and pictures 

the new line of motor reducers 

and the types in which they are 
available. Falk Corp. 


V-Belt Pulleys—Bul- 

letin FHP Buffalo, 12 

pp., describes and de- 
picts construction of these 
pulleys with sectional views 
cutaway views, dimensiona! 
drawings and tables, and hp 
ratings. Worthington Pump & 
Machinery Corp. 


TOOLS 


Metallizing Equip- 
ment—Catalog 401, 8 
pp., is the complete 
catalog of all the equipment 
offered by this firm for metal- 
lizing installations. Each piece 
of equipment is described brief- 
ly and shown. Shipping weights 
are given. This includes dust 
collectors. Metallizing Engi- 
neering Co., Inc. 
Half-Inch Electric 
Drill—This two page 
circular describes and 
gives specifications for and price 
of this new % in. electric drill. 
Precision Equipment Co. 
Condenser Tube Clean- 
er—This 4 page folder 
describes and _ illus- 
trates a plug used for cleaning 
slime and scale deposits on the 
inside of condenser and heat 
exchanger’ tubes. Condenser 
Service and Engineering Co. 
Power Tools for Stand- 
ard Drills—A six page 
fold-out sheet de- 
scribes and illustrates pneuma- 
tic tools. Five sizes are pro- 
vided. Specification table pro- 
vided. Keller Tool Co. 
Cartridge Powered 
5 Stud Fastener—Folder 
No. 6-1, explains with 
application photos the many 


uses this tool finds in industry 
for construction and_ repair 
work. Tempo Products Co. 
Care of Blast Gun— 
This 6 pp. folder con- 
tains detailed instruc- 
tions on the care and use of 
the combination blast gun for 
use in solvent or abrasive clean- 
ing. Engineered Products, Inc. 
Pipe Bender — This 
catalog sheet describes 
a light weight port- 
able pipe bender. Parts and 
application to job are depicted. 
Parts schedule and price list is 
given. Electric Cord Co. 
Vise Holders—Bulletin 
P-601, pp., is the 
catalog on these vise 
hoiders and contains full speci- 
fications and prices. Also de- 
scribed are the many attach- 
ments for use on special work. 
Holder features floating ball 
positioner and work holder. 
Wilton Tool Mfg. Co. 
Die-Less Duplicating 
—Catalog No. 48-14, 
40 pp., describes and 
illustrates the equipment for 
die-less duplicating. These in- 
clude such items as_ benders, 
shears, notchers, punch, brake, 
and the engineering service of- 
fered. O'’Neil-Irwin Mfg. Co. 


VALVES 


Back Pressure Valve 
— Bulletin No. 644- 
DM8, 4 pp., describes 
and illustrates with flow dia- 
grams, cutaway sections, and 
performance chart the charac- 
teristics of the valve. Applica- 
tion and style information is 
given. Klipfel Mfg. Co. 
Renewable Seat and 
Dise Valves—Circular 
No. 577, 12 pp., de- 
scribes and illustrates with 
cutaway views 3 valves in which 
the seat and disc can be re- 
placed. All are of 200 lb SP 
class. These are globe and plug 
type valves. Lunkenheimer Co. 


Bronze Valves — This 

80 pp. indexed cata- 

log lists the bronze 
and iron body valves of globe, 
angle, gate, types some with 
renewable seats, taper seats, 
rising or non-rising stem. Also 
accessories for opening and 
closing larger valves. Swing 
check valves. Stockham Pipe 
Fittings Co. 

Check Valves—Bulle- 

tin No. 610-B_ de- 

scribes the operation 
and performance of these check 
valves which are of the ex- 
pansible tube type for air, gas, 
oil, or water, not exceeding 150 

Grove Regulator Co. 


WELDING 


Hardfacing Alloys — 
Form ADC 655, 16 pp., 
describes and depicts 
with selection tables, photos, 
specification tables, application 
discussion, hardness conversion 
table, preheating chart, and 
photos of work done with dif- 
ferent rods. Air Reduction. 
Electrode and Preheat 
Chart—Bulletin W-19 
is a two page fold-out 
sheet which lists the electrodes 
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and preheat necessary for cop- 
per, copper-base, iron-base and 
dissimilar metals. Ampco Met- 
al, Inc, 

Investment Casting— 

Bulletin 19B6451A, 4 

pp., pictures and de- 
scribes briefly the many differ- 
ent types of products that can 
be made with this type of cast- 
ing technique. Allis-Chalmers 
Mfg. Co. 
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MISCELLANEOUS | 


Cc ~ = Air After- Lubricator for Cen- 
cooler— This 4 page tralized Systems—This 
bulletin describes and 8 pp. bulletin in color 


illustrates with sectional draw- utilizes cross-sectional draw- 
ings the aftercooler for air ings, sketches, cycle of opera- 
compressor systems. Specifica- tion chart, selection data, in- 


tions - presented according to. stallation data, and illustra- 

size. Jas. A. Murphy & Co. tions of other parts for the 
Anti-Corrosive Stand- system. Titeflex, Inc, 

178 ard Specialties — This Centralized Lubrica- 

24 pp. bulletin lists 18 tion — Bulletin of 8 

about 200 standard products for pp. describes several 

corrosive and high temperature different studies of centralized 

service. These products come lubrication as applied to vari- 

under 47 classifications. Inter- ous machines, mostly presses 

national Nickel Co. and rolls, tipples, and sugar 
a Small Metal Parts— tandems. Farval Corp. 


This complete catalog 185 Lubricating Film— 





of 32 pp. presents the 
small parts such as_ washers, 
both plain and lock, lock nuts, 
small stampings, snap rings, 
retaining rings, springs, hose 
clamps, ball bearing wheels, ex- 
pansion plugs, made by this 
i Lubrication survey sheet is pro- 
— George K. Garrett Co., vided. Lubriplate Div., Fiske 

a . Brothers Refining Co. 


180 _— — - Industrial _ Instru- 
listing of publications ments — Catalog No. 
available on nickel alloys pro- 


117, 176 pp., is the 
duction, fabricating, properties, complete catalog of all different 
und uses. Back page contains 


types of radio, electronic con- 
address slip. Numbers desired rOls, industrial instruments, 
are to be indicated and list 


and other electrical equipment 
mailed back. International Of this firm. Special emphasis 
Nickel Co, 


is placed on the equipment for 

181 heli Stas Maes, industrial maintenance and 
book—Handbook D-3, 

36 pp., contains selec- 187 : Alloy Metals Farbicat- 


This 28 pp. bulletin 
is the service hand- 
book on lubrication of this 
firm. Explained fully with 
photos is the series of lubri- 
cants for various applications. 


production. Allied Radio Corp. 
tion and working data on the ing—This 6 pp. bul- 
uses of stainless steel in wire, letin illustrates ex- 
rod or strip form. All types of amples of fabrications in stain- 
tables, charts, photos, and less steel, Inconel, Monel, nickel 
drawings are provided. Alloy and clads. This is a fabricating 
Metal Wire Co., Inc. service. Alloy Mfg. Co. 


Infra-Red Drying Communications Sys- 

182 Ovens — Bulletin EV- 188 tem Price List—Bul- 

748, 6 pp., describes letin AAU, 2 pp., de- 

and depicts the many applica- scribes briefly several pieces of 

tions for which infra-red may communication equipment, 

be used and some of the sav- gives sizes, essential data, and 

ings that can be effected with prices. Miles Reproducer Co., 
it. Fostoria Pressed Steep Corp. Inc. 





For Emergency Repairs 


YOU CAN DEPEND ON 


SMOOTH-ON 


Large cracks which you might 
think would require replacement of 
the part, can often be repaired with 
Smooth-On No. | Iron Cement — 
often without dismantling, always 
without use of heat. 

Use Smooth-On No. |, too, for 
many other emergency and routine 
repairs, like leaks in pipes and 
joints, small holes in tanks, loose 
bolts, screws, rivets. It hardens like 
metal—stays tight, because it expands 
slightly as it sets. 

Order Smooth-On No. | in I-, 5-, 20- 
or 100-lb. size from your supply house. If 
they haven't it, write us. 


FREE tanvsoox 


40 pages. 170 illustrations. Simple, pooction’ 





SMOOTH -ON MFG.CO 


instructions for dozens of repairs to plant Dept. 85L 


equipment and_ structures, pipe lines, etc. 


570 C ni Ave. 
Write today for YOUR free copy. Mn aa 


Jersey City 4, N. J. 


Dit SMOOTH-ON 


THE IRON CEMENT OF 1000 USES 











Steam 
Trapping 
Out-of-Doors 











THE SARCO No. 87 


The Sarco No. 87 illustrated is 
intended particularly for drain- 













| ing long steam lines and high 
pressure heating coils where 
condensate cannot be returned 
to the boiler. It can be ad- 
justed to deliver a continuous 
stream of condensate at tem- 
peratures below 212° F. so that 
no steam is wasted by re-eva- 
poration. 
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The same trap is also furnished 
for use as an inexpensive tem- 
| perature regulator in connection 

) with process steam heated equip- 












ment and tanks heated by steam 
coils, Catalog 250 and 550, 






SARCO COMPANY, INC. 


S A R 3 Empire State Bidg., NewYork 1,N.Y. 


SAVES STEAM Sanco CANADA, LTD. TORONTO 5, ONTARIO 
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Tight ‘Closing, 

Single Seated 

Fully Balanced, 
Diaphragm Regulating Valves 


Offer these ADVANTAGES 


* SINGLE SEATED, FULLY BALANCED—combines 
dead-end, tight shut-off with double seated 
capacity; operates with fast, smooth response 
for small changes in diaphragm p 

* pemertag ceokaiaene CONTROL— without 

itation up to 600 PSI. Sizes up 
to and alee 8” with bronze or cast iron 
bodies, 144-4” cast steel. 

* LARGE CAPACITY—equal to or greater than 
standard, long stroke, double-seated valves. 

* LOW FRICTION STUFFING BOX—specially de- 
signed packing including plastic, asbestos and 
metal rings in each set, requires minimum 
attention. 

* INTERCHANGEABILITY OF REPLACEMENT 
PARTS—hardened main valves, hard face seat 
rings and hardened stem bushings renewable 
without removal of body from pipe line. 


SEND FOR— your copy of Bulletin 462. 














USTABLISHED 1900 L E S Li E Cc @ e 


\\ ESUK 305 Grant Ave., Lyndhurst, New Jersey 


co. 
PRESSURE REDUCING VALVES © «© PRESSURE CONTROLLERS 
PUMP GOVERNORS = @¢ * TEMPERATURE REGULATORS 


SELF CLEANING STRAINERS GFL tes 








LESLIE-TYFON WHISTLES 
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WATER 
GREASE 
ACIDS 

OILS 
CHEMICALS 


ABRASIVE WEAR 
patch or resurface with 
STONHARD STONPACH 


Used in every industry where floors are subject to severe 
conditions—STONHARD STONPACH is extremely tough, 
hard, and wear-resistant. Any handy man can patch or 
resurface your floors quickly and simply—no delay — 
STONHARD STONPACH is ready for the heaviest truck- 
ings within 24 hours. Speed traffic—reduce accidents— 
lower maintenance costs with STONHARD STONPACH. 


Stom WARS enstantly 


QUICK ¢ POSITIVE mx 
WATERPROOF , 
for 

BASEMENTS 
FOUNDATIONS 
TUNNELS 
PITS - DAMS 
ALL MASONRY 

Since 


1922 


STONHARD STONTITE 


Anyone can effectively stop leaks by simply applying STONHARD 
STONITE. It makes a perfect seal—stopping large leaks or even 
_ — ao seepage. Eliminate the danger of costly water 

to machinery, equipment or stock — investigate 
STON TARD STONTITE. 


STONHARD COMPANY 


104 Stonhard Building, 1306 Spring Garden Street 
PHILADELPHIA 23, PA. 


Sead for FREE copy of Maintenance Manual 
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STONHARD COMPANY 

104 Stonhard Building 

1306 Spring Garden Street 

Philadelphia 23, Pa. 

Please send me a FREE Maintenance Manual— 
Firm 

Mr. Title 
Address 


City Zone State 
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Y) _— MANUFACTURER KEEPS 


DUST DOWN, PRODUCTION UP 
Ti Mita «WITH KIRK & BLUM SYSTEM 


ba = ¢ Cy 


doghouse | )),yyt «i 





























Yes, dust is in the ‘‘doghouse”’, where it belongs, in this modern 
plant of Mouldings, Inc., Indianapolis, Ind. In buffing stainless 
steel mouldings for automobile manufacturers, a fibrous, greasy 
dust which is both a health and fire hazard is produced. 
“‘Doghouse”’- type dust collecting hoods . .. equipped with 
unique foot operated work feed arrangement. .. are connected 
to the Kirk & Blum Dust Collecting System... pick up the dust 
as fast as formed and convey it to ‘‘Roto-Clones”’ which convert 
it to harmless, easily removed sludge. 





FOR CLEAN AIR... THE OWW0$0BG TOOL This is another example of the many ways, in thousands of 


plants, that Kirk & Blum Engineers clear the air for production. 

OR wh L OM And, as clear as the air, is the fact that, whatever your dust 
DUST CONTROL SYSTEMS collecting problem, Kirk & Blum Representatives are ready to 

give expert, no-obligating advice. Write for Bulletin M, ‘‘Dust 


Collecting Systems in Metal Industries.” 
THE KIRK & BLUM MANUFACTURING CO., 2889 Spring Grove Ave., Cincinnati 25, Ohio 
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ELEVATING—a complete line of bucket elevators—a type for 
every service requirement, light or heavy duty service. 


WEIGH-FEEDING—ao precision machine for weighing, feeding, 
batching and proportioning—a new conception of accuracy 
and flexibility. 


CRUSHING—single, double roll and “‘FLEXTOOTH"’ crushers, 
pulverizers, hammermills, shredders, disintegrators, grinders. 





CONVEYING—apron, belt, chain, electric vibrating, scraper, 
V-bucket, pivoted bucket and spiral conveyors to provide a 
continuous .and steady flow of all kinds of bulk material. 


FEEDING—apron, belt, spiral, reciprocating plate and electric 
vibrating types. A Jeffrey-Traylor electric vibrating Grizzly 
Feeder is shown. Let us know your handling requirements. 


iD sLreran 


SCREENING—electric vibrating type in single or multi-decked MANUFACTURING COMPANY 


styles in sizes ranging from 2 to 40 sq. ft. of screening surface. 905-99 NORTH FOURTH ST., 
COLUMBUS 16, OHIO 














